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And All Applications 


OTE TRA KOS 

Twice the speed. 
Twice the power. 
Half the price. 
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Quattro: The Professional Spreadsheet 












1970 1979 
HAND-HELD CALCULATOR VISICALE* 


Get Quattro, the pro- 
fessional spreadsheet 
for only $199.95 


Quattro is so advanced it’s 
easy to use, and it’s less than 





1982 1987 
LOTUS 1-2-3° QuATTRO- 


half the price of 1-2-3. It’s com- 
patible with all your existing 
1-2-3 files—but it makes every- 
thing in them look better, print 
better, and makes your work go 
faster. 


Quattro: The Professional Spreadsheet 


ReCalc Cash Flow Model {5K cefis) 
Oelete Row 15K cells (Recaic Time) 
Load File (15K celts) 
“Page Down (A1 to A1000) 
Presentation-quelity Graphics 
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.76 sec. 





15.9 sec. 


122 sec. 











Graph Types 











“Integrated Graph Printing 
Full Graph Customization 
On-Sereen Font Styles 





Menu Shortcuts 


Pull-down menus. 
Point and Press Editing 





Automate Instailation 


Macro Learn Mode 





Maximum Number of Macros 


Valimited 





Single Step Macro Debugging Environment 








60-Day Money-Back Guarantee * 


For the dealer nearest you, 
a brochure, or to order now, 


Call (800) 543-7543 








Like Capt.Jet 
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Joe was one of those leading 
edge kind of guys. 

But most of his reports and sales 
presentations looked like they were 
done ona typewriter. 

It was acase of 21st century computer 

we thinking trapped in a 1935 typeface. 
a Joe knew if he was ever going tobea 
success he’d have to control his LaserJet? 


One jet jockey’s quest to be 
captain of his ship. 
The following day was spent 
» — scouring the computer stores 
for a way to upgrade. But to 
no avail. Until he stepped 
through the door of one of 
those high-tech boutiques. 
y “Sure, JetWare™ makes it? 
7 y the bearded guru replied to 
> Joe's query. “Their fonts are 
designed by technology specialists, 
not hardware manufacturers’ 


Real typefaces deliver the 
Laser’s edge. 

When Joe left the store his arms 
were piled high with JetFont™ cartridges. 
There were cartridges for upgrading his 
LaserJet from typewriter faces to real faces— 
like Helvetica Bold for headlines and Times 
Roman for body copy. 

There was a cartridge that would bring 
smiles to his company's overseas offices. It had 
all the international characters on it. There 
was even a Jet Ware cartridge that had all the 
classic spreadsheet fonts. 

And JetWare fonts had the look of typeset. 
They were cleaner, more consistent and came 
with attractive proportional spacing as well 
as fixed pitch. 

This was the stuff of which heroes were 
made. And they were fully compatible and 
backed by the reliability of CPI. 


Lotica reduces Lotus spreadsheets 
to letter size. 
But what really made Joe the talk of the 
Office was his discovery of JetWare’s new 123™ 








“Trademark of Hewlett Packard 
“*Tracteimark of Lutus 


“Jot 4 






cartridge that lets you 
squeeze 40,000 characters 
on asingle 8% x 11 sheet. 
It helped shrink the job of doing 
1-2-3** spreadsheets down to size. 
The secret of its success was “Lotica? 
aspecial typeface designed by JetWare 
that was so sharp it could be almost 
infinitely reduced and still be legible. 
Now that was space age! It meant 


—— __ the end of the dot matrix printer 


and all the cut and paste nonsense 
that went with it. 

Joe was so hyped, he wanted to 

do more. His mind turned to 
graphics. But to accomplish 
what he wanted,heknewhe’d of 
havetofindawaytogetmore 

memory into his LaserJet. ‘ 









JetWare's incredible 
shrinking technology 
expands memory, 
improves reliability. 

There it was right on 
the shelf. One of the hot- 
test new products to hit 
the market. JetMemory™ 
Jet Ware had reinterpreted 
the memory card. Shrunk it 
down to size. And with the help of surface 
mount technology, they managed to get two 
cards to fit into the space HP had allotted for 
one. You could add memory without discarding 
expensive memory cards. 

It was maximum economy. 


The bright future. 
JetFont, JetMemory and Joe. 

With every new success Joe's fame grows. 
They know him from the tall towers of corporate 
headquarters where they pour over his 
spreadsheets and plan strategic takeovers...to 
the tranquil field office in India where they 
meditate on the beauty of Joe's stylish pitches. 

Now, wherever intelligence, fortitude and 
perseverance are appreciated, they talk of Joe. 
The man they call “Captain Jet” 
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If JetWare products haven't landed in your area, 
call (800) 854-7600, in California (805) 499-5751 
or write 667 Rancho Conejo Bivd,, 

Newbury Park, CA 91320. 
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The Fast Cure 
For A Slowing 
Hard Disk 


Disk Organizer 


“Vopt is something of a 
miracle. It performs Its disk 
reorganization chores in 
seconds, instead of the 
minutes and avan hours some 
other utilities can take. 


..@ bargain, Vopt Is fast, safe, 
affective, and even fun to usa. 
What more could you want?” 


Glenn Hart, PC Magazine 
ita May 12, 1987, Page 36. 


“The overall afficiency of my 
computer system was signifl- 
cantly improved.” 


William G. Harrington, 
The National Law Journal 
June 29, 1987, Page 14. 


Vopt gives you faster hard disk 
access in seconds! 


When DOS creates a fiie, it 
scatters file fragments over the 
disk surfaces. it takes time to 
coilect those fragments when you 
need the data, so your system 
runs siower and slower as your 
files grow more fragmented. 


Vopt organizes your files the way 
DOS shouid have written them— 
contiguousiy--so file retrievai is 


easy and fasti 
$3 shipping/handling. 

$49.95 CA add 6% sales tax. 
GOLDEN BOW SYSTEMS 

Suite 201 

San Diego, CA 92103 

Vopt operates with DOS syatems, including 
PS/2, with 512Kb RAM 


2870 Fifth Avenue 
Ys 800/284-3269 
Vopt is a trademark of Golden Bow Systems. 
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WHAT’S INSIDE 


Good news for PC us- 
ers who travel: there’s 
a whole new crop of 
portable computers 
that raise the stan- 
dards of power, 
speed, and self-suffi- 
ciency. 

Topping the list 
are exciting 386s 
from Compaq and 
GRiD, and updates of 
revered favorites 
from Toshiba, NEC, 
and Zenith. Rounding 
out the roster are of- 
ferings from Dolch, a 
Sharp, Kaypro, HP, 
and Epson. The result 
is a startling range of 
choices for the buy- 
er—with the tiny, economical Toshiba 
T1000 at one end of the spectrum, the 
techno-deluxe GRiD at the other, and, in 
the middle, innovations in memory capaci- 
ty, storage, displays, and design. 

With power now rivaling, and in some 
cases surpassing, that of a standard AT, 
the new portables could be all the comput- 
er you need. Beginning on page 93, our 
editors review the latest luggables, porta- 
bles, and laptops, telling you which ones 
to snap up and which to avoid. 


BLACK-AND-WHITE BONANZA Big 
monitors for desktop publishing are flood- 
ing the market, and black-and-whites are 
the most popular of all. CADD users have 
also jumped on the monochrome band- 
wagon, and now we're finding out that 
these large-screen monitors—with their 
hi-res crispness and clarity—are great for 
word processing, spreadsheet, and other 
general applications. The manufacturers 
know it too, and they’re providing better 
drivers for Windows and the big-name 
apps as well as CADD and DTP programs. 

In this issue, contributing editor Frank 


PC Magasiar The Independent 
$6 97 for wo years, and $81 97 for shvee years 





PC Magazine contributing editor Frank Bican examines the most 
recent additions to the paper-white monitor market. 





Bican rounds up the latest mono marvels 
and compares them with his last monitor 
review (‘‘Screen Gems,’’ PC Magazine, 
November 24, 1987) to see how far 
they've come. Bican’s experience in pro- 
duction and typesetting, along with his ev- 
eryday troubleshooting as PC coordinator 
of a large medical facility, makes him ide- 
ally suited to the task. 

Bican also wrote the story on WORM 
(write-once, read-mostly) optical disks, in 
which he concludes that maybe, just may- 
be, WORMs are ready for prime time. 
They’re still expensive, and some are still 
glitch-ridden, but the best are worth look- 
ing at, especially for mass-storage capacity 
and backup applications. His report begins 
on page 199. 

Productivity section home correspon- 
dence students should get your capes and 
caps ready for graduation as we present the 
fourth and final installment of our course 
in laser printer operation: creating custom 
graphics. We’re also proud to introduce 
Douglas Boling, making his debut with a 
memory-resident calculator that’s small in 
size and big on features. Pty 


Guide to 10M Standard Persona! Computing ISSN { #0888-4507) 16 published bi-weeitly except an July and August for 539 97 for one year (22 torus). 
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Hewlett-Packard” and QMS” have made it easy 
to give your LaserJet Series IT’ the desktop 
publishing power of the PostScript’ page de- 
scription language. 

The new QMS JetScript” 

JetScript is the only Adobe PostScript 
controller upgrade authorized by HP and de- 
signed specifically for the LaserJet Series II. 
JetScript gives your printer the industry- 
standard page description language to accom- 
pany HP’s PCL printer language. This expands 
your laser printing capabilities. Increases over- 
all printer performance. Yet preserves HP func- 
tionality and warranties. 


Do it yourself JetScript is easy to install. Just 
plug in two cards (one in your personal com- 
puter®, the other in your printer), connect a 
cable and install the software. 

The result is a PostScript system with 35 
resident Adobe typefaces, three megabytes of 
RAM, and QMS ASAP™ (Advanced System 
Architecture for PostScript) proprietary tech- 
nology for superior performance. All for less 
than half the cost of a new PostScript laser 
printer. 





verything it takes to add 
PostScript to your LaserJet Il, 
including HP’s blessing. 


New forms of expression The speed and 
power of JetScript combine to give your LaserJet 
Series II a form of expression that's found only 
with PostScript. 

Simply, PostScript opens up the full range 
of possibilities for desktop publishing. You 
have complete control over the final look of the 
page, down to the last exacting detail. PostScript 
allows for an infinite number of font variations 
and sizes. That makes PostScript’s limitless 
flexibility and power the perfect complement to 
your LaserJet Series II, giving you the high- 
quality output you require. 


impressive results People have come to expect 
impressive results from QMS—one of the first 
companies to bring the power of PostScript to 
laser printing, and now with more PostScript- 
based products than any other company. 

You'll get the same results from the new 
JetScript. After all, it has HP’s blessing. 

Laser Connection is a sales and marketing 
subsidiary of QMS. Call 1-800-523-2696 for 
the location of your nearest Laser Connection 


dealer. 
cdembatle available for 18M PC-XT; IBM PC-AT; HP Vectra™ 
compatible personal computers, or the IBM PS/2™ Model 30. 


=LASER 
Ke CONNECTION’ 


A QMS’ Company 
CIRCLE 259 ON READER SERVICE CARD 
The following are trademarks of their respective companies HP Hewlett-Packard. 
LaserJet Sees Il, HP Vectra of Hewlett-Packard. QMS, JetScript. ASAE Laser 


Connection of QMS, Inc, PostScript of Adobe Systems. 1BM PC-XT, IBM PC-AT 
and [BM PS/2 of Imernatsonal Business Machines Corp. 


©1987 Laser Connection 













COVER STORY 


Planes, Trains, and 
Automobiles: 12 Portables 
for the Road 

Nora Georgas/ Bigger disks, 
more memory, and faster 
processors give power to the 
portables. Compaq, Dolch, and 
GRiD offer machines that’ Il 
definitely put your desktop 
system to shame; NEC, 
Toshiba, and Zenith make a 
good thing even better; Kaypro 
makes the leap to EGA; Epson, 
Sharp, and Hewlett-Packard 
round out the list, putting 








MONITORS 
Black-and-White Monitors: 
The Designer Collection 
Frank Bican! Bold new 
monitors with crisp displays are 
finding good homes with 
aficionados of desktop 
publishing and CADD 
software. Spreadsheet and 
word processing users are 
taking notice of all of the 
advantages they offer, too. We 
compare new offerings from 
Conographic, Comerstone, 
Micro Display, Moniterm, 
NEC Home Electronics, and 
Princeton Graphic Systems to 
see how they stack up against 
our previous favorites from 


Sigma Designs, Taxan, Wyse, 
Thomson, and others ...... 147 


4 


Your picture here: black- 
and-white monitors come 
clean for CADD, desktop 
publishing, and many 
other applications, 

page 147. 





MASS-STORAGE 
DEVICES 

The Worm Turns 

Frank Bican/ We've been 
keeping an cye on optical disks, 
and it looks as if they’re finally 
here to stay. To help you 
choose, we put five of the 
newest WORMs through their 
paces to compare performance. 
The contenders are Information 
Storage’s ISI525 WC, 
Maximum Storage’s APX- 
3000, Micro Design 
International’s LaserBank 800, 
Symphony Systems’ N/Hance 
525 Optical Disk System, and 
the Optotech 5984 199 





CONNECTIVITY 

Making Connections: 
Northern Telecom’s 
Meridian LANStar PC 
Frank J. Derfler, Jr. The 
Connectivity Labs tests the 
Meridian LANStar PC, a low- 
cost LAN that shines in big 
installations and offers a 
gateway to ISDN, too ..... 227 





Cover Photograph: 
Roberto Brosan 
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ANDITIS US. 


Some nine-wire dot matrix printers hide from the competi- 
tion. Not the new Citizen™MSP-50. 

With the ability to handle all types of paper, top or bottom feed, 
anda convertible push or pull tractor, it figured it was the best. How- 
ever, another printer had designs on the title. 

So the MSP-50 relied on its high speed, up to 300 cps, to crush 
the competition. But it wasn’t enough. Feature by feature these two 
contenders battled. Quiet mode. 240 dpi graphics. Color capability. 
Choice of fonts. Front panel feature controls. Even compatibility with 
most major software. They were equal. Finally, the MSP-50 put its 
80-column print width on the line. Unfortunately, the other machine 
offered 136. 

What was the other machine? The new Citizen MSP-55. Which 
just goes to prove that if you want to be considered one of the best, 
you have to be a Citizen in good standing, 

For more information call 1-800-556-1234, Ext. 34. In California 


call 1-800-441-2345, Ext. 34. => m 
©1987 Citizen America Corporation. = CITIZEN 
ae has lean Printers that run like clockwork. 
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resident 
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“Breakthru 286 i a good value and a quatity product backed 


Ce ee 
jenulistg We cece (beans 
‘Ted Maecka, PC Tech Journal (Rated #1) 


*The 12-MHz Breakthru 286-12 speedup board is the fastest 
Of those tested, but not the most expense. On a dollar per- 
horsepower busts, it could be called the cheapest boost apaila- 
the for an XT." 

Mark Welch, inidorid (Rated #1) 





Think You Need an AT? 


Make Your IBM PC Faster Than an AT in Just 5 Minutes! 
Accelerator Cards: Speed and Value 


‘Speed figures are consolidated results from 10 tests of 
CPU performance (See Accelerator Boards Special Report, 
December 1, 1968.) 





C Microspeed Fast 88 $149 
O Microsoft Mach 10 $395 
O Univation Dream Board = $512 


O Orchid Turbo EGA $945 
O ST&D Standard 286 $995 
CO Classic Speedpack $995 
O Orchid PC-Turbo 286e = $1,195 
O Breakthru 286-12 $595 
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Breakthru 286-8MHz-$395 
Breakthru 286-12MHz-$595 


We are excited about our three speedup 
lucts. You probably know about our 
tning disk access speedup software 

that was awarded PC Magazine's Best of 


1986 award (see box). After the smashing 
success of Lightning, in late ‘86, we 























“Lightning Is almost mandatory...” - 
Steve Manes, PC Magazine 
Best of 86 review 

Loads with the DOS - always ready as a background 

Program to accelerate disk access. You do nothing 
- everything is automnatic. Programs that frequently ac: 
cess the disk (hard or floppy) are made instantly up 
fo 2 to 4 times faster Uses a principle greatly enhanced 
from mainframe technology called caching. Fully ex- 
Plots Above Board memory. 

is the standard against which 
allour Measures tself because we achieve 
universal compatibitity with other software. Data 1s 
never lost. Order LIGHTNING: separately or get 
it free with your Breakthru 286 board, 












LIGHTNING™—FREE with Breakthru 
speedup hardware—$89.95 purchased separately 


aranteed the Breakthru 286 board to be 

iterally the most advanced, fastest, most 
feature-rich board available. The 
success it has enjoyed truly proved that 
assertion. Now we go ourselves one bet- 
ter with the Breakthru 286-12. This new 
board has the clock speed cranked up from 
8 to 12 MHz for is up to 10.2 times 
faster than an IBM PC. It is 50% faster than 
an 8MHz IBM AT, and up to a whopping 
1,000% faster than a regular PC. 

HERE'S WHY THESE TWO BOARDS 

ARE SO SPECIAL. 

First, they install so easly. 4 A half-slot 
card means you don't even to give uj 
a full slot. What's ge 
more, unlike 


PERSONAL ( 
11035 Harry Hines Blvd. * Suite 206 © Dallas, Texas 75229 * (214) 351-0564 
CIRCLE 489 ON READER SERVICE CARD 
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Portable 
iow how 


products it works in the Comp 
and most clones. 
you just place the card in an open slot, 
remove the original processor and connect 
a single cable. There is no software re- 
quired. From that moment you are run- 
ning faster pe an AT. 
po are advanced. 
BRE TER RS aac eof the 
PC or XT with an 80286 microprocessor 
that is faster than the one found in the AT. 
Has a 80287 math coprocessor slot for 
numeric intensive applications. A 16K 
cache mi ides zero-wait-access 
to the most recently used code and data. 
Speed switching software allows you to 
drop back to a lower speed on the fly for 
timing sensitive applications. * 
ex 


system RAM, ca and 

ae eral cards can be used without soft- 

ware modification. Our boards operate 

with LAN and mainframe communication 

oe and conform to the Expanded 

lem Specification (EMS). Software 
is virtually universal. 


compat 
smarter than an AT - PCSG 


Faster 


it. 

Fourth, these are the best. There are 
several other boards on the speedup 
market. We at PCSG have compared 
them all, but there eumy is no com- 

arison. Many cards onl eae 
OT eegpiteeee cf lisacati ers 
are just poorly engineered. 

Weare really excited about these prod- 
ucts. PCSG makes the unabashed state- 
ment that the BREAKTHRU 286 card 
represents more advanced technol 
than boards by Orchid, Quadram, P: 
Technologies, Phoenix...we could 
go on. Breakthru 286 is undis- 
putedly the turbo board with 
the biggest bang for the 

buck. And we include 

FREE the $89.95 ac- 
wr eeee 


wae your credit card or rcOb 
instructions and we will ship 
your card the very next day. 





Think 
Think Again. 
DON'T TAKE OUR WORD FOR IT. USE EITHER 
BREAKTHRU 286 SPEEDUP BOARD FOR 60 


DAYS. IF YOU ARE NOT TOTALLY SATISFIED 
SIMPLY RETURN IT FOR A FULL REFUND. 


RV It 


—— 
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‘ame Exceptional 3-D Spreadsheet s==== 


Everyone who tries it, tells us, 
“It’s the best there is.’ 


Don't take our word for it. Use Lucid 3-D for 60 days. 
Return it for a full refund if not completely satisfied. 
Plus, instead of the $199 list price, an introductory 
spread-the-word price of $99. 


Lucid 3-D is priced to sell at $199, 
but we want thousands of people us- 
ing Lucid everyday, all over the world. 
We invite you to be a part of that 
group. The reason we are offering 
Lucid for only $99. on a sixty day re- 
turn for a full refund, is simple. Pre- 
liminary user testing of the product 
produces the same results over and 
over. People tell us they would never 
work without Lucid 3-D again. Even 
folks continuing to work with 1-2-3. 
Memory Resident 

That's because the idea of a mem- 
ory resident spreadsheet makes 
sense, one that you can pop-up ins- 
tantly while working in your word 
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way. Users say “It is so intuitive that | real- 
ly don't need a manual:’ That's because 
we use something we call a visual 
command menu. fim Seymour, the 
noted PC columnist, talking about Lu- 
cid in a recent article said that. ‘'If there 
ever was an interface idea so good it ought 
to be stolen and widely used, this is it.’ 
What he was talking about is a new 
menu approach that follows a simple 
design concept: it is easier to recog- 


way we dreamed a spreadsheet would 
function. Everyone who has seen it 
says things like. “Lucid 3-D is how soft- 
ware of the 1990's will look and perform’, 
or even more to the point ''This is the 


way | . — 
thought a EL ¥ wx : READY 
computer 12 Gan Jan 1, 1988 Fi for help or FL@ for menu 56K 


should work hai =o 
You'll j 
see, Lucid ; ieseaselneag| Pe ee 
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FIG. 1 Let's get the detail on those ad costs. Just move 
the widebar to that cell and press one key (grey +). 


nize than it is to remember. As 
choices are made on a menu that take 
you to lower levels you always can see 





FIG. 2 Here we are, instantly. Notice the lower 
left corner showing we are on level 2. You can go 


down or up. (See next page) 


processor or any other program. 
Lucid lets you cut anything on the 
screen and paste it right into Lucid, 
or cut anything from a Lucid work- 
sheet and paste into the application 
below. You can even run Lucid on top 
of 1-2-3 if you like, and cut and paste 
information from one to the other, in- 
cluding formulas. 


Lucid 3-D was developed over the 
past two years with countless, exhaus- 
tive hours of planning and program- 
ming to produce something spectac- 
ular. This is a product that works the 
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What 

Makes exactly where you came from and 

it so where you are going. The complete 

Special menu path is always visible. You can- 
ih not get lost several levels down. This 
nthe means you never have to remember 

ararinkes a command. you just flow right to it. 

you can g 

see Lucid 

is really 


multi-dimensional. Any cell of the 
spreadsheet can contain a complete 
other spreadsheet that you can ac- 
cess with a single keystroke. It is 
as simple as the pictures show. 
And you don’t have to 

write formulas to do that. 

All you do is go look at the 
other file, navigating 

through easy, point and 
shoot directories. When you 
come back up (with one key) the link 
is made automatically for you. 


Everything about Lucid works that \ 


“1-800-544-4699 
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Any cell can contain a complete other spreadsheet 
that you can access with a single key. 


Plus, no matter where you are on a menu or 
what you are doing, just press function key Fl. 
and you will get a help screen specific to that 
command or action. Or if you want to know about 
any subject you can pop up an index of over 400 
topics and select the one you want. 


Notepad Behind Every Ceii 


Another 3-D feature is that any cell can also 


1): CONICET 
12 O4an Jan 1, 1994 


Advertising 


azines 


| ws | 
contain a multiple page note that you instantly tials 


access with a single keystroke. You can write 
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notes. memos or letters that relate to 
your work, save them as individual 
files and even print them separately 
or with your spreadsheet. 
Speed 

Lucid 3-D is truly revolutionary. it is 
fast. fast. fast! It is incredibly quick in 
performing calculations because it 
doesn't recalculate every cell every 
time you insert an entry. Instead, it 
only recalculates the specific cells that 
are affected by your change. This is 
called minimal recalc. Lucid also has 
a remarkable innovation called back- 
ground recalc in which you are given 
control of the cursor the moment cal- 
culations affecting your viewing 
screen are completed. Other calcula- 
tions you don't see continue on in the 
beeen during the next com- 
mands. The end result of this power- 
ful combination is you rarely wait for 
a recalculation with Lucid. You find 
out what instantaneous is all about. 


Lucid Learns 
Lucid 3-D also lets you teach it any 


FIG. 4. Now, Instantly we are on level 3. Each level is a differ- 
ent spreadsheet. You could now move to the New York Times 
and see the detail on that figure. There is no ilmit to the leveis 
you can go. Move right down to transaction level if you Ilke. 
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combina- 
tions of 
keystrokes 
so that in- 
volved se- 
quences 
can be. 
done with single keys. Plus more than 
just remembering keystrckes, Lucid al- 
lows you to create Macros with loops, 
procedures and conditional branching 
amazingly all done automatically with 
simple menus. You can create your 
own menus that show the new fea- 
tures you have taught it. Another 
great feature is you can make your 
custom menus work like Lucid where 
one choice can take you down a level 
to a whole new set of choices. What's 
nice is that they will work from one 
spreadsheet to another. 


©COPYRIGHT 1967 PERSONAL COMPUTER SUPPORT GROUP INC. 
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FIG. 3 We want more detail, so let's go to 
Newspapers. Just press the Grey + Key 


Jim Seymour, Columnist. PC Magazine, PC Week 
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Fig. 5. Of course, Lucid does multiple windows. Notice, 
you can simultaneously open windows in different 
directories, different drives, even down as many 

as 3-D levels as you like. No one else cando that. 


Mouseability 


Lucid 3-D was designed for both 
keyboard enthusiasts and mouse 
lovers alike. You can take your pick. 
Designed around the mouse from the 
ground up, the interface is smooth 
and natural. You select files to load 
from directory lists. Everything is 
point and click. What's more any 
Lucid 3-D menu selection can be 
“moused" and the response time is 
“right now” instead of the sluggish “a 
little bit behind you" feel of add-on 
mouse menu systems like those 
you've seen with 1-2-3. 
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does It right now. 


A window pops up with a library of 
function names you can page through 
with the mouse. Select, click and it’s 
in the formula with no typing re- 
quired. You even have a label window 
that you can fill (from the keyboard) 
with favorite labels and names so that 
you can insert them later with the 
mouse. There's even a pop-up calcu- 
lator to insert numbers so you don’t 
have to go to the keyboard very often. 

It really permits that feeling of be- 
coming one with your work. Lucid 3-D 
has windows of user defined range 
names as well as the macros named 
by the user that can be selected just 
by pointing and clicking. Icons that 
are easy to grab with the mouse let 
you resize and move the spreadsheet 
window with the ease you would ex- 
pect. Plus you can go anywhere on 
the sheet by moving the mouse and 
clicking on the spreadsheet borders, 
And remember Lucid is designed so 
that any of those features are done 
with or without the mouse easily and 
quickly. 

Audit 

When you are staking a big decision 
on information gained from a spread- 
sheet you need to be certain that you 
have made no mistakes. Lucid offers 
five audit displays and printouts. 
Masterwork 

We could go on at great length 
about all the features and innovations 
in Lucid, but Lucid is more than a bag 
of features. What is most important 
is the pride and craftsmanship that 
went into its creation. It is a master- 
= == 
Makers of LIGHTNING 
disk speed up software, and 
BREAK Chra 286 Accelerator Board. 
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FIG. @ We need those budget figures In the Word 
Perfect letter we are writing. Clipboard Dump 
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Thanks, 
Janes Johnson 
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work. The overall feel is tight and 
polished. In fact, Paul Somerson, ex- 
ecutive editor of PC Magazine, used 
one word to describe it, “Slick”. 


PCSG has built a reputation as a de- 
velopment laboratory producing 
products that you know are excellent. 
In 1983 PCSG dominated the Model 
100 laptop market with ROM based 
software that every reviewer rated as 
excellent. In 1985 we produced 
UGHINING the pioneer and award win- 
ning Disk speed up software. In 1986 
we developed the BREAK thr 286 ac- 
celerator board that blew everything 
else out of the water, and later we 
topped ourselves with the Breakthru 
12. Now in 1987 those who have 
worked with Lucid 3-D tell us “you have 
done it again. This is software everyone should 
have:’ 
C4 
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|Co-winner of the 1987 PC 
Magazine Award for Technical 

| Excellence 

[ The other winner: Microsoft’sExcel__ 


Call 1-800-544-4699 
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Even if you don't plan to abandon 
1-2-3, Lucid makes sense. Files are 
converted between them with ease so 
there’s not an interoffice compatibili- 
ty problem. This means you can have 
the power and fun of Lucid 3-D 
without having to upset your present 
systems. 

We are excited about Lucid 3-D. But 
don’t take our word for it, take us up 
on our 60 day offer. Call us on our 
order line number and we will ship 
your order the very next day. This $99 
offer won't last because we will be 
shipping to the dealers soon. But in 
the mean time we invite you to try 
Lucid as part of our “spread the 
news” campaign. Just pick up the 
phone and call us. We accept all major 
credit cards or you can order COD. 

Exceptional spreadsheet for 
the IBM PC, PS and Compatibles. 


GO 3-D TODAY! 
Call 
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Spreadsheet growing too big and complex? 
You need a database. No time to learn 
a database? You need the ORACLE 
database add-in for Lotus 1-2-3, 


If you have Lotus 1-2-3 and $199, you 
can now solve the six biggest 
spreadsheet problems: 


Has your spreadsheet grown so 
complex you can't keep track ol 
the formulas any more? 


Have you had to break down your 
large spreadsheet into many 
smaller ones? 


Do you have to manually re-enter 
data that's duplicated In several 
spreadsheets? 


Do you have to manually manipu- 
late rows into meaningful groups? 


Is recalculation time for seldom- 
used relerence variables eating 
you alive? 


Do you wish you could simul- 

taneously share spreadsheet 
data with other PCs, as well as with 
minis and mainlrames? 


Now, ORACLE for 1-2-3 turns your 
spreadsheet into the world-class 
database you already know how to 
use. And without learning a new 
database language, you can use the 
very same ORACLE that's the most 
requested DBMS by minicomputer and 
mainlrame users. All for only $199. 


ORACLE for 1-2-3 lets data rela- 
tionships replace ever more complex 
spreadsheet formulas. No more time 
is wasted recalculating seldom-used 
relerence cells. In short, ORACLE 
puts data back where it belongs. fn 
a database. 


With simple extensions to existing 
Lotus menus, ORACLE for |-2-3 lets 
you create new database tables right 
from rows and columns in your 
spreadsheet. When you query the 
database froma cell, you immediately 
see current database information. 
Update a spreadsheet cell, and the 








database is simultaneously updated. 
A range of cells in your 1-2-3 spread- 
sheet could really be a window into 


an ontine micro, mini or mainframe 
database anywhere in the world. It's 
network ready, from LAN to WAN. 


All as easy as... 1-2-3. 


ORACLE FOR 1-2-3: 
THE NEW STANDARD 


ORACLE is the number one data- 
base for mainframes, minicomputers 
and workstations. Software Digest 
recently rated ORACLE the most 
powerful and versatile relational 
DBMS for the PC. And ORACLE is 
based on SQL, the data management 
standard endorsed by IBM, ANSI, 
ISO and the federat government. Now, 
there is a new standard: ORACLE 
for 1-2-3. It has the simplicity you've 
always had, with the power you've 
always wanted. 


THE ADVANTAGES OF 
DATABASE TECHNOLOGY 


I your data is in a database, your 
spreadsheet only has to deal with 
the data you're interested in. Which 
means spreadsheet performance is 
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COMPATIBILITY - PORTABILITY - CONHECTABILITY 


CALL 1-800-ORACLE1 
EXT. 144 TODAY. 





Oracte Is © regietered trademark of Oracle Corporation. The following are also trademarks: Lotus and 1-2-3 of Lotus Development Corporation; IBM of International Business Machines. 





dramatically improved. But this is 
just the beginning. 

Multipte users can share the same 
data. Diflerent users can have differ- 
ent levels of security. Mainframe-class 
data integrity and error recovery 
mean never having to say "Ooops!" 


* CREATE YOUR DATABASE FROM 
SPREADSHEET COLUMNS AND ROWS. 
Familiar menus and context-sensitive 
help guide you through the process. 


@ QUERY YOUR DATABASE AS 
EASY AS 1-2-3. Have the query built 
lor you, or write SQL queries your- 
self. Learn why SQL is the industry 


Ded 












data management standard. 


¢ UPDATE YOUR DATABASE AS 
YOU UPDATE SPREADSHEET 
CELLS. In update mode, changes in 
your spreadsheet become changes 
in your database. And if you make a 
mistake, you can... 


¢ COMMIT OR UNDO CHANGES. 
Finaily, an “UNDO” command for 
1-2-3! When your database changes 
are complete, you can COMMIT 
them, or ROLLBACK your database 
and your spreadsheet. 


® AROUND YOUR OFFICE OR 
AROUND THE WORLD, ORACLE 
for 1-2-3 is network ready for data 
distribution on LANs and WANs, So 
data on PCs, workstations, minis 
and even on mainirames appears as 
if it's on your local hard disk. 


HEARD ENOUGH? 


WE'LL PAY SALES TAX AND 
SHIPPING IF YOU FILL OUT AND 
MAIL THE ATTACHED COUPON, 
OR CALL TODAY. YOU CAN ALSO 
SEE A DEMONSTRATION AT YOUR 
FAVORITE COMPUTER STORE. 


ieanr Or seg ell gy ORACLE tor 1.2-3 + Oracie Corporation 
Sy 20 Davis Drive 


Belmont, CA 94002 


Yes) have an (7° $0286 /80386 PCyunning 0S 3 + and 1 Totus release 2 01 [also have 
(G40KB of RAM, plus either i (MB of extended memory of I'll reassign 1MB of my expanded 


(above-board} memory as extended memory Please send me the datal 


fame Ths The ORACLE Database Add-in for Lotus 1-2-3 Enclosed ss my _] check, or L 
] AmEx credit card authorization for $199 Hurry 
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VIEWPOINTS 


LETTERS TO 
PC MAGAZINE 


PLEASED WITH MAIL ORDER 
Thank you for your very in-depth discus- 
sion regarding hard disk mail-order pur- 
chases (‘‘The No-Sweat Way to Pump Up 
Your PC: Mail-Order Hard Disks,’’ PC 
Magazine, December 8, 1987). It was 
slightly off on timing, as I ordered and re- 
ceived a hard disk drive through a mail-or- 
der firm just 2 weeks prior to your article. 
However, I was fortunate in selecting the 
Editor’s Choice, Lifetime Memories, as a 
vendor, and in taking the steps so splendid- 
ly outlined in your article. 

Michael Lee 

Alhambra, Califormia 


On the strength of your article ‘‘The No- 
Sweat Way to Pump Up Your PC: Mail- 
Order Hard Disks,’’ | ordered an ST225 
drive and Western 
Digital controller 
from PC Connec- 
tion. Although the 
drive arrived within 
30 hours of the time 
I placed the order, it 
did not work, PC 
Connection to the 
rescue! They were 


friendly and seemed willing to ent as | 


much time as necessary to solve the prob- 


lem. They even shipped a new package to 


me by ovemight air. So now that ] am en- 
joying my new hard disk and controller, I 
want to thank you for your article. 
Sam Gentry 
Earlysville, Virginia 


SPREADSHEET COMMENTS 

John C. Dvorak has finally come up with 
an insightful viewpoint (‘‘Spreadsheets? 
Just Say No!,”” PC Magazine, December 
22, 1987). Indeed, spreadsheets, especial- 








ly /-2-3, are very messy programming lan- 
guages and do tum users into boring ac- 
counting types. I'll have to watch myself 
when using spreadsheets, as my wife says 
becoming a boring accountant is grounds 
for divorce! 

Saul Douglas Roe 

Monterey Park, California 


John C. Dvorak is rightly known as a per- 
spicacious commentator on PC issues. 
However, his editorial in the December 22 
issue (‘‘Spreadsheets? Just Say No!"’) was 
neither up to his own standards nor the 
standards of responsible journalism. His 
position—that dependence on spread- 
sheets is injurious to the human spirit, or 
style, or something—is certainly one a rea- 
sonable person might take, but his defense 
of it is essentially a prolonged whine. In 
fact, by the end of the article I was wonder- 
ing whether I was reading an April Fools’ 
Day issue by mistake. 

Please encourage Mr. Dvorak to return 
to analysis of issues and to leave invective 
behind. 

Brian Rice 
Oberlin, Ohio 


No, indeed, John C. Dvorak, your short 
essay on the mentally deleterious effects of 
spreadsheet use (or abuse) delighted me 
(“‘Spreadsheets? Just Say No!"’). And no, 
you're not in trouble in this quarter for be- 
ing overly radical. In fact, you're right on 
target in identifying a problem with 
spreadsheet users. But remember, the 
sloppy thought patterns used today by 


| spreadsheet freaks are merely a challenge 


toall of us to tighten our thinking on higher 
levels. 
William Frangos 
Salt Lake City, Utah 








CADD KUDOS 

Many thanks for Joel N. Orr's excellent re- 
view of low-cost CADD programs (“*U; 
wardly Mobile CADD,"” PC izes 
December 8, 1987). 
Mr. Orr and his 
group of reviewers 
are to be commend- 
ed for their perse- 
verance in trying out 
so many programs. I 
know from personal 
experience with just 
four CADD pro- 
grams how hard it is to switch between 
them! 

How about an article in a future issue re- 
viewing high-end CADD packages, hope- 
fully by Mr. Orr and associates? 

Kevin Talbot 
Redmond, Washington 





PC Magazine is planning to do a high-end 
CADD blockbuster article sometime in the 
summer of 1988.—Ed. 


SOLOMON II IMPROVED 

In a past issue of PC Magazine, you re- 
plied to a reader who was inquiring about 
your Editor’s Choice comments regarding 
Solomon HIPs multiuser version (Letters to 
PC Magazine, November 24, 1987). In 
your reply, you suggested a user may have 
difficulty upgrading from single-user to 
multiuser Solomon Hil. 

On behalf of TLB, I want to inform you 
that we have taken significant steps to im- 
prove the upgrade path for Solomon If us- 
ers. While it is true that the upgrade pro- 
cess was difficult in previous versions, we 
have made this process relatively simple 
under the current version, 4.03a, as a di- 
tect result of user suggestions and input. 
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SHIPPED WITHIN 24 HOURS! 
Satisfaction Guaranteed or Money Back! 
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| . completion and printing program. | 
| GAD 3—The PC Fow 1.0 computer aided tlow- 
chart generation program. Color graphics required. | 
B Bail aa b.c.d {5 disks) Join the world of 
S Badin Board Syctom 14 10. i 
Al DATABASE 1 Cs dita) Fi File fia Express 38 
Griven general tabase manager. 
a EDUCATION icant DOS tutorial fornew 
PC users. Makes learning DOS pamless. 


personal 

(C0 GAMES 1-3.) pam Kong, Spacewar, | 

Joe, futuristic Flightmare end more. Color ean 

[1 GAMES 2—dubent Pango, Centipede. dun. | 
7 


geons and dragons style Zoarra. etc. Color req 
(0 GAMES 3—Biackjack with customizable rules, 
Armchair Quarterback (you call plays), and more. | 
CD GAMES 4—Ssiar Trek, the Castle adventure 
game, and the original Colossal Ceves Adventure 
(CD) GAMES 5—The Hack adventure game 
universities. Like Rogue, only much ncher. 
CJ GAMES ore Othello, to, Dragons, Sopwith 
(fly e Sopwith Came: lor required. | 
FA] INFO ta,b—(2 ae Coorg recipes database 
with keyword/ingredren retriev: your own, 
[2] MUSIC 2a ib—(2 disks) Parokien 0 phon i 
music recording and pleyback program. 
CJ ORGANIZER 1—DeskTeam, @ Siotick cone. ff 
and the Judy personal calendar progra 
CI PRINTER 1 —Resicent print cortrel anatont 
utility, intelligent spooler, banner maker, and more. ra | 
CJ SIMULATION 1—Maze meg prooren MIT's 
Life simulation, starfields, etc. Color graphics req. A 
CJ UTIUTIES 1—A collection of invaluable general general ¢ 
purpose DOS utilibes. An absolute must for all. 








C1 UTILITIES 2—More invaluable DOS utilities m- 
cluding screen bumout, ram disk, and more. | 


(C1) UTILITIES 3—A comprehensive set of debugging 
and chagnostic utilities for monitoring your computer 
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| LJ BUSINESS 2—Expresagraph business graphics. 
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4.04 hard disk prog. for custom full-screen manus. 
CD UTILITIES S—Hard disk vulities for ventying. for: 
EE — matting. parking and optimizing your disk 
CF UTILITIES 6—Advanced utilities including 
| Mark/Release (remove resident progs w/o reboot!) 
| 0 UTIUTIES 7—More advanced utilites including | 
Masterkey (undeletes files trom herd disks). 
12) WORD Ja.b—{2 disks) PC Write 2.71. 9 powerful | 
Processing systam w/speil checker, laser supt 
nage Sweats isted is shareware of user-supporied 
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: pe Clara,CA  CAres tax__ : 
5051 Totalencl__ 
(408) 737-9000 


, 
a Mon-Fri 7am-9pm Sat-Sun Bam-5Som 2) 


ne ee ee 
CIRCLE 302 ON READER SERVICE CARD 
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2030 erage wianimation. 640K, color. 
Ig (2) Comin Bae oealias recta a? an excel- 
ig lent modem program with terminal emulation. ih 
(FD EDUCATION 3—PC-Fastype 1.20 typing tutor, 
I ideal for beginners and advenced students alike 
[2) FINANCES 3a,b—(2 disks) Express Calc 3 12, 
| a powertul and user fnendiy spreadsheet program 
(DD GAMES 8—Sinker helicopter attack and Fisk, the 
| game ot world domination. Calor required. | 
r] oO GAMES 12—8ackgemmon (oloy the computer) r 
end Wheel of Fortune based on the gameshow 
| (1) GRAPHICS 1—Record end play back screenim- 
eges! Excellent for demo, etc Calor required 
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surface modelling and shading program. Color. 
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VIEWPOINTS 


= LETTERS 


Under Version 4.03a, users only need to 
purchase and install the multiuser System 
Manager without performing a database 
transfer or changing programs. All the ap- 
plication modules purchased, as well as all 


| the data files entered under the single-user 


version, are immediately usable when up- 
grading. 
Mark E. Rossi 
Marketing Communications Manager 
TLB Inc. 
Malvern, Pennsylvania 


SOFTWARE PACKAGING 

Jim Seymour packaged ‘‘Software Pack- 
aging’’ very neatly in the December 22, 
1987, issue. His column should be obliga- 
tory reading for every publisher who 
would like to sell more software. Howev- 
er, he might have added one other item that 
could be improved: informative packag- 
ing, which goes beyond well-designed 
graphics or empty words like ‘new and 
improved.”” 

Some publishers think a pretty package 
is enough. They omit serious descriptions 
of their product’s features anywhere on the 
exterior packaging and settle for empty 
space or a few endorsement blurbs. Infor- 
mation about product performance and ca- 
pacity is essential to capture the interest of 
the software customers who browse 
among the $30-to-$200 packages. These 
customers are more likely to buy products 
that tell what they do, what hardware they 
Tequire in order to do it, and what size tasks 
can be handled. Software packages that are 
silent about performance stay on the deal- 
er’s shelf waiting for the very susceptible 
indeed. 

Robin F. C. Dempster 
Marshall, Virginia 


Jim Seymour’s column (‘‘Software Pack- 
aging’’) expresses a view with which I 
strongly disagree. Far and away my favor- 
ite form of software manual is the three- 
ring binder, and I believe anyone who uses 
his manuals would agree. 

Unlike the three-ring binders, the book- 
style manuals a la Borland won’t stay open 
when in use, can’t easily be updated, and 
don’t protect the disk. In addition, the spi- 
ral-bound manuals, now common for 


many printers, are easily damaged when | 





spine. I only wish | could get alll my soft- 
ware with three-ring binders. And I'd 
gladly pay the cost difference. 
John Pellet 
Arlington, Texas 


Jim Seymour’s ‘‘Software Packaging”’ 
column is all wet. He is not speaking for 
me. I very much like the boxed three-ring 
binder packaging for software. They’re 
free-standing on the desk, they look neat 
on the shelf, and most important, I can in- 
sert my own pages of updates and notes 
from Power User, Spreadsheet Clinic, and 
so forth, into them. 

It must have been a slow news day for 
Mr. Seymour. Maybe it was too chilly to 
go outside? 

Norman Peterson 
Santa Monica, California 


ENABLE ENLIGHTENED 

Your recent article ‘‘Making Connections: 
Integrated Multifunction Programs for 
LANs’”’ (PC Magazine, November 24, 
1987) contained an extraordinary amount 
of erroneous information conceming En- 
able’s functionality. 3 

In fact, it required a 
12-page letter to 
your publisher and 
editor-in-chief, Bill 
Machrone, to cover 
only our principal 
concerns in an at- | 
tempt to set the re- | 
cord straight. 

Now, I’m writing this brief letter on be- 
half of some 200,000 current Enable users 
who already know better and all future En- 
able users who deserve to be more accu- 
rately informed. 

We at The Software Group acknowl- 
edge the importance and influential perva- 
siveness of PC Magazine to our industry. 
The authors of this recent article departed 
from your well-known guidelines for ob- 
jectivity and accuracy—a situation that, 
we hope, you will want to redress fully. 

Theodore F. Newlin IT 
President and CEO 

The Software Group 
Ballston Lake, New York 





As a longtime subscriber and advocate of 


opening and can’t be identified from the | PC Magazine, 1 have always been im- 
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MEGAHERTZ 80286 






| PERFORMANCE 

LLY ABOVE THAT 
IBM PS/2 MODEL 60” 
-INFOWORLD 










WHO CARES! 


For about $5300, you could own an IBM PS/2 Model 60. But for as little as $1100, you 
could own a Wells American Ax Star® that can outperform it. Of course, for nearly the same 
money as an Ax Star, you could also own any number of Asian built no-name clones. 
But then you wouldn't be getting the exclusive ownership advantages that only 
the Ax Star offers. Advantages like an 80286 CPU that runs the new MS OS/2 operating 
system and can also run at 6, 8, 10, 12, 14 and now...16 MHz! And you wouldn't be 
getting schematics. (Ours are free!) Or GE/RCA on-site maintenance. Or a no questions 
asked money-back guarantee. Oh, and there's one more little iternm you wouldn't get... 
peace of mind. Wells American has been making microcomputers longer than IBM! 

In fact, we've probably been making microcomputers longer than anybody! 


But hey, who are we kidding? Not everyone cares about quality, reputation, support or 
serviceability. That’s why there are mail-order houses. And, as hard as it is to believe, not 
everyone cares about money or performance. Maybe that's why there's IBM (and 
Compaqd?..and all the others). But, for computer users who do care, there is, fortunately, 

a vendor who also cares.. Wells American. And, we'd like to prove it to you. Call us with 
the page number of this ad. It's worth a big discount on your next A* Star computer system. 
Call today. 803/796-7800. This offer is limited. 


<=> Wells American. 


Corporate Headquarters; 3243 Sunset Boulevard « West Columbia, South Carolina 29169 » 803/796-7800 « TWX 510-601-2645 


(BM, OS/2 and PS/2 are tademarks of intarnational Business Mactunes Corporation 
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“There’s No Reason To Look Beyond 


PC TOOLS 


-PC Magazine, Editor's Choice Award, Two-Time Winner 


Data Recovery + Fast Hard Disk Backup + Disk Management 





Now we've given you even more % r = eit hue Yj 
reason-PC Tools” Deluxe. N fuse A 5 
PC Tools Deluxe gives : VY) 
you all the best features 4 Yi? oe 
of Fastback}’ Norton;" ‘ ; 
XTREE* Mace*" Side- 
kick® Lightning™ and 
Disk Optimizer-a $700 
value-for just $79. 
Other utilities may claim 
they “do it all? but only 
PC Tools Deluxe delivers: 


«A DOS shell so complete 
80 Micro called it their “over- 
whelming choice based on 
versatility, ease of use, and a 
cost?’ ¢ The bess UNDELETE 

available-instead of merely 
“guessing; it recovers all data 
even on fragmented files. 
¢ HARD DISK BACKUP 
as fast and every bit as reliable 
as Fastback. « The leading 
UNFORMAT for hard disks 
and floppy disks, enabling you to 
recover from many disk disasters. 
¢PCFORMAT for 100% safe for- 
matting of floppy and hard disks. 
¢ A quick, reliable DISK CACHING 
utility for speeding up disk access. 
¢ A fast COMPRESS feature that like Disk Optimizer 
dramatically improves hard disk performance. « And a 


better resident mini WORD PROCESSOR than Sidekick, Central Pomt 


including word wrap, search/replace, formatted page print- 


ne ll Software 
























Before you buy any of these other utilities, take a look at INCORPORATED 
PC Tools Deluxe. Like PC Magazine, you'll find there’s no reason 9700 SW. Capitol Hwy. 
to look any further. For the dealer nearest you, or to order Bares 


direct, call (503) 244-5782, M-F, 8 a.m.-5 p.m. (West Coast time). 
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PC Tools is a registered trademark of Central Point Software. All other product names are trademarks of their manufacturers. 


Copy II" PC Deluxe Option Board 
ht BP lz 


A technologi 
breakthrough for 
using Mac data disks 
in your PC. 


Turn a PC 3.5” drive into a 
PC/Mac drive for only $159. 


Now it’s easy for the PC and 
Macintosh to share files. Installed 
in an IBM PS/2 Model 30 (or a 100 % PC 
or AT compatible with an internal 3.5” 
drive), the new Copy IT PC Deluxe 
Option Board allows the PC to read 
and write Macintosh data diskettes 
directly. 


A low-cost, state-of-the-art 
solution—no “‘extra’’ drives, 
serial cables or network needed. 
Using the latest ASIC technology 
integrated in a half-size card, the Copy II 
PC Deluxe Option Board transforms 
a PC’s internal 3.5” drive into a 
dual-purpose Mac/IBM compatible 
drive. For hundreds of dollars less. 
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All you do is pop a Mac data disk into 
the PC’s internal 3.5” drive and go. 


| 
Easy to use. 

PC users already know | 
how to use Mac disks ina 
PC. The commands are vir- 
tually identical to DOS— 
simply add an “M” 
for Mac before each one. 
“COPY” becomes “MCOPY,’ 
“DIR” becomes ‘“MDIR;’ etc. It's 
really that simple. 


Works with all the great 
Macintosh and PC programs. 
Now use all kinds of Mac data 
files with popular IBM programs 
like Pagemaker,” Excel, dBASE? III, 
and Microsoft Word. With Lotus 1-2-3° 
even read Mac Excel spreadsheets directly. 
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What's more, switching back to a Mac 
is easy. Simply copy your files back to 
the Mac disk. 


Ideal for offices with 
both Macs and PCs. 

With the Copy II PC Deluxe 
Option Board, PC and Mac users 
can share data quickly 
and easily —for a lot 
less money than you 
would pay for a network 
or add-on Mac drives. 


There’s simply no easier, less 


expensive way to transfer data 
from Macs to PCs. Or vice versa. 


Bridge the gap. 

Teach a PC to read Mac files. 
For the dealer nearest you, or to order 
direct, call (503) 244-6036, M-F, 
8 a.m.-5 p.m. (West Coast time). Please 
specify computer make and model 
when ordering. Compaq Portable, HP 
Vectra and Tandy 1000 require extra 
$15 cable. Current Option Board owners 
will receive a special upgrade offer. 
Questions? Call us at (503) 244-5782. 


Central Pomt 


Soffiuane 


9700 SW. Capitol Hwy. 
Portland, OR 97219 
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Advancing the State of Art 


Introducing Micrografx Designer 
High-Performance Design, Illustration, and Drafting 


tom the company that brought 

the IBM PC its first drawing 
system comes the most ad- 
vanced drawing system ever. 
it combines all the features of a 
CAD system for an engineer 
with a compiete set of artistic 
tools for a graphic arrtisf. Its 
name won't surprise you. Its 
power will blow your doors off. 
We call it Micrografx Designer. | 
With Designer, you can load 
a scanned Image you have 
sketched. Then trace over the 
bitmap to create a resolution- 
Independent image which you 
can stretch, coior, and enhance 
with far more detall. But Designer ~~} 
doesn't stop there. it Includes \ \ cam 
unmatched drawing tools, such Atel 


as spline and porabolic curves, Lbs 


freehand drawing. lines and polyiines, 
ares, and ellipses. 


Designer aliows you to edit polygons and curves, fill ire gu- 
larly shaped objects, and rotate text and graphics to one- 
tenth of a degree. Designer's variabie zoom, fully assocla- 
tive dimensioning, 64 iayers, 5 line styies, and 15 arrow and 
end styies provide unlimited control over your drawings. 


Designer provides extensive text handling capablities such 
as merging text files from popular word processing pro- 
grams and supporting graphic and 
bitmopped fonts. You can edit text 
and even stretch and rotate it. And 
Designer supports ail Windows- 
compatibie fonts and download- 
able fonts. 





Trace a scanned sketch 





MICROGRAFX 


The Picture of Success 





For engineers, Designer inciudes 

a symbol library management 
“a 8) set system for assigning part num- 
2 bers, annotating drawing 
a, &* files with descriptive names, 
<tr and generating parts lists. 
7) it also comes with Windows 

CONVERT, for transfering 
files to AutoCAD and back. 


N For graphic artists, Designer 

Includes toois for mixing miilions 

| of colors (RGB, CYM, or HLS), 

viewing ond iayout aids, a large 

drawing area (160° x 160°), com- 

patibility with Aldus PageMaker, 
and thousonds of ClipArt images. 


Designer supports the most popular 

laser printers, plotters, and color printers. 

Designer's PostScript compatibility guarantees 

you the best possible quailty output from 300 DPI on 

your laser printer to 2540 DPi on an Aliled Linotronic 300 
phototypesetter. 


In addition, Designer is compatible with Micrografx Win- 
dows GRAPH, Windows DRAW, and in*a*Vision, pius Micro- 
soft Excel and Windows Write. And Designer's Interface is 
based on Windows 2.0, matching the user Interface of iBM’s 
Presentation Manager for OS/2. 


For additional information, call your local Micrografx Au- 
thorized Dealer or call toll-free 1-800-272-DRAW (in Texas, 
214-234-1769), or write to Micro- 
grofx, inc., 1820 North Greenville 
Ave., Richardson, Texas 75081. 


Step up to Micrografx Designer 
and advance the state of your art. 





Reshape complex curves 
and parabolas. 


All iliustrations were created with Micrografx Designer. 


or photograph. 
The following tahng 0 frodemark reference. inciyding 
GRAPH Micrograt Inc PageMoker Aidus Corporation Microsofl Excel Microsoft 


registered ond ieee rnd alate edb acaba age Men Windows CONVERT Windows DRAW Windows 
‘Cotporation, PostScript Adobe Systems Incormorated. IBM international Business Machines Comp 
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| pressed with the accuracy and fairness of 


your reviews. My respect has slipped a 
notch or two after reading the comparison 
of integrated programs for LANs in which 
major errors were created by totally inac- 
curate statements about Enable (‘‘Making 
Connections: Integrated Multifunction 
Programs for LANs’’). 

When we compared Open Access Il, 
Smart, and Enable before choosing our 
LAN application software, we found sev- 
eral major problems that your authors 
didn’t seem to find. For example, the 
Smart system has a major limitation that 
instantly removed it from consideration as 
a multiuser LAN database—in Smart 
LAN, if there is just one index filed in a da- 
tabase, then only one user can have access 
to that database. This important informa- 
tion was not even hinted at in the article. 

Also, the reasoning behind the com- 
ments in the Editor’s Choice box defies all 
known LAN logic. The biggest single rea- 
son for buying a LAN with LAN-type ap- 
plications is shared database access. Yet in 





the Editor’s Choice box, the author admits | 


that Smart’s ‘‘weak point is the database."’ 


Give me a break. Perhaps in the next | 
spreadsheet comparison, PC Magazine | 


will pick the spreadsheet with the prettiest 
face but the weakest number-crunching 
ability. 

I’ve never written a criticism of a PC 
Magazine review until today. However, 





= The reasoning behind 
the comments in the 


| Editor’s Choice box defies 


all known LAN logic. 


when your writers blow it, they do it big 
time. 1 expected better of PC Magazine 
and | am disappointed. 
Kevin Shaw 
Austin, Texas 


FANTASTIC! 

Mark Novisoff and Ray Duncan are both 
fantastic! I can hardly wait to read Dun- 
can’s future articles about MASM and 


QuickC. And please have Mr. Novisoff 
write more about QuickBASIC 4; his arti- 
cle on programming libraries was great 
(PC Lab Notes, PC Magazine, December 
8, 1987). 
Randy D. Peck 
Bell, Califomia 


DEJA VU 
In the December 8, 1987, review of Déja! 
(First Looks, page 48), Donald B. Trivette 
states, ‘‘When you have the only product 
that allows the most popular spreadsheet 
program to talk directly to the most popu- 
lar database program, you don’t worry too 
much about speed.’’ This comment, 
though perhaps true in essence, is not true 
in fact. Your readers may want to know 
that DB/2ill, a Lotus 1-2-3 add-in from 
Triple C Software, also allows /-2-3 to 
talk to dBASE il. 

Edward H. Claggett 

President, Triple C. Software 

Fort Lauderdale, Florida 


CORRECTIONS/AMPLIFICATIONS 


Complete Computer Services’ CCS De- 
signer (‘Upwardly Mobile CADD,”’ PC 
Magazine, December 8, 1987) does bold- 
face text, snaps to the center of a circle, 
displays cursor coordinates, displays ob- 
ject dimensions, measures distance point- 
to-point, and mirrors symbols on inser- 
tion. 


The correct phone number for CDE Soft- 
ware, maker of the program Checks & Bal- 
ances (After Hours, PC Magazine, Janu- 
ary 12, 1988), is (213) 661-2031. 


HOWTO WRITE TO PC MAGAZINE 


| Do you have a comment, compliment, or 


criticism about something you've read in 
PC Magazine? A question you'd like to 
open up to other readers? Then send your 
opinion to Letters to PC Magazine, One 
Park Avenue, New York, NY 10016, or 
through MCI mail to PCMAGAZINE. 

All letters become the property of PC 
Magazine and are subject to editing. We 
cannot publish letters that do not include a 
name, address, and phone number for ver- 
ification. We’re sorry we’re not able to an- 
swer letters personally. Pt 
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A Computer 
“Book” That 
Will Never Be 
Outdated 


The problem with most books 
about public domain and 
shareware software is that 
they are usually outdated 
before they leave the printer. 


To overcome this problem, 
we put the definitive Guide 
to Public Domain and Share- 
ware Software on disk. This 
makes it easy for us to keep it 
updated monthly, and you 
can get free updates by 
returning the disks to us. 


The Public (Software) Library 
has for years been acclaimed 
by the national press as the 
most up-to-date, best organ- 
ized library of PD/shareware 
available and this is reflected 
in the Guide. 


But the Guide is much more 
than a catalog of the disks in 
the PsL. It is arranged by 
subject, from Accounting, 
Communications and_ Data- 
base to Statistics, Utilities 
and Word Processing. 


Each section leads you to the 
specific type of software you 
need to solve your problems 
and then presents reviews of 
each of those programs. 


Then you can order the disks 
for only $5 each. Public 
domain programs require no 
other fee. The registration 
price for shareware programs 
is normally in the range of $5 
to $50. 


You can order the Guide now 
for just $10, or you can find 
out more about the PsL b 
calling or writing for a FRE. 
sample of our monthly news- 
letter and complete listing of 
disks in the library . 


PUBLIC 
(software) 
LIBRARY 
P.O. Box 35705 - PG 

Houston, TX 77235-5705 


713-721-5205 or 713-721-6104 
MC/Visa Accepted 
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PC EXPRESS ANSWERS THE MOST 
ASKED QUESTIONS ABOUT 


ow 
guiPPING! 


THE NEW CLIPPER"—SUMMER ’87 





What Does The Clipper Compiler Do? 
Clipper™ compiles dBase IIIT and 
dBase III Plus™ source code programs, 
procedure and format files into a binary 
program which can be distnbuted and 
executed independent of dBASE. 


How Much Faster Is Clipper? 
Applications run up to 20 times faster than 
the same application in dBase III or dBase 
III Plus. The average application typically 
runs § or 10 tmes faster. 

How Compatible Is Clipper With 

dBase IIt and dBase III Plus? 

Clipper supports the majority of dBase III 
commands except those that are normally 
used interachvely. There are some minor 
differences in the implementation of some 
other commands. 

DBF, FRM, MEM and LBL files are the 
same as interpretive dBase III. Chipper 
index files have the extension NTX (cor- 
responding to dBase .NDX) and result in 
faster indexing and more efficient use of 
disk space. 


NEW VERSION: 

CLIPPER SUMMER '87 

® compatble with Microsoft C 

® dBASE NDX file compatibility 
ophon 

® drastic compile-time and run-time 
speed increases 


* complete file I/O control 

® 255 open files utihzng DOS 3.3 
° enhanced error handling 

* enhanced debugger 

® powerful menuing command 


® interactive command simulation 
(BROWSE) 





Does Clipper Support Networking? 
Yes. Both versions Autumn ‘86 and Sum- 
mer ‘87 allow you to run compiled appii- 
cahons on most popular networks. They 
feature record and file locking and sup- 
port Expanded Memory. 

Asecond work station may view or read 
a locked record or file and produce re- 
ports. However, an operator of the second 
station cannot update or wnite to a locked 
record or file. 
Do I Need Any Kind of Runtime Module 
To Run A Clipper Compiled Program? 
No. Clipper produces an object code 
module with the extension OBJ. When the 
,OB]J file is linked (using PLINK86 which is 
included) a relocatable file with the exten- 
sion .EXE 1s produced which can be run 
directly from DOS. 


Do I Need Clipper For Every 
Program I Distribute? 


royalty fees for distribution of your com- 
piled applications. 


No, Clipper places no limits on worksta- 
tions. You may add as many work stations 
as your networking software will allow 
with no additional fees. 


Does Clipper Handle Memo Fields? 

Yes. Memo fields can be stored as sting 
values, allowing them to be searched, con- 
catenated and REPLACEd. ASCII text files 
can be read into memofields and memo- 
fields can be read into ASCII text files. 


What Size Are Clipper 

Compiled .EXE Files? 

The minimum size Clipper file 1s about 
145K. This overhead 1s a one time ex- 
pense and 1s present in even the smallest 
program. DOS requires 30-40K of mem- 
ory. In addition, Chpper requires 64K for 
its own purposes once loaded, which 
means that in a 256K machine you could 
load a program of about 160K into RAM. If 
you create a program that exceeds your 
computer's memory, you may create 
overlays to work around the problem. 


What Are Overlays? 

Overlays are portions of your application 
that will NOT reside in your computer's 
memory until executed. An area of mem- 
ory is designated for overlays by the 
linker, You then specify which portions of 
your program are transferred in and out 
of that memory area 


In What Language Is Clipper Written? 
Clipper ts wnitten in the Microsoft C (5.0) 
language with some assembly language 

routines. 

Does Clipper Allow You 

To Create Windows? 

Yes. With Chpper's new SAVE SCREEN 





REAL PROGRAMMERS 
DON’T USE dBASE. 
OR DO THEY? 


We're finding that some very svnft pro- 
gtammers are using GBASE™ to wnte 
some very fast applications, and are com- 
pletng them projects much more quickly. 
But they cheat 

They use the ChpperTM compiler to 
combine dBASE Cand assembler 

With dBASE used hke pseudo-code, 
they can then quickly create prototypes 
that actually run 

Then, wth dBASE doing the high-level 
database functions, they use the Chpper 
compiler to link m C or assembly lan- 
guage modules from the own bag of 
tncks 

And they're finding that they're linking 
in less than they expected because Clip- 
per compiled code runs so fast and be- 
cause of Clipper’s built-in enhancements 

Clipper includes 

« Easy networlang that provides file and 
record locking the way it should be 
done. 

Fast screens that can be treated as 
memory vanables and elimmate the 
need for direct screen wntes and all 
that torturous heap management code 

« Box commands that made windowing a 
breeze And more 
So if you'd like to use your time more 

productvely, check Clipper out. 





and RESTORE SCREEN commands win- 
dows can be created and manipulated. 
Will Clipper Interface With Microsoft 
Windows™? 

Clipper will run and compile with Micro- 
soft Windows™ but will not run as a 
separate task. 

Is Clipper Limited To 640K Of RAM? 
No. Clipper employs the Lotus /Intel/ 
Microsoft™ expanded memory protocol, 
allowing use of up to 1 megabyte of RAM. 


What Hardware Is Required 
Fey hae acon 
Choper tuner a any IBM PC, XT, AT, 3270 
% compatible machine running DOS 


2. "0 or greater for single user applicatons. 

Networking et run on most 

major networks supporting DOS 3.1] or 
er, 


Is Clipper Copy Protected? 
No. Copy protechon was removed with 
the release of the Autumn '86 version 


Call for price details today 





Ashi 

Clipper 1s e trademark of 
Nantucket Corporation 
PLINK&6 is © trademark 


PC EXPRESS’ 


A Division of PC BRAND, 150 Fifth Ave , New York. NY 1001! 


1-800-321-7733 


No. You can compile and distribute as 
Many programs as many times as you 
wish. Nantucket charges no runtime or 


of Phoenux Software PHONE. (212) 242-3600, FAX: (212) 627-1171; 


Microsoft Windows 1s 0 TELEX. 667962 (SOFT COMM NYK) 
trademark of Microsoft © 198 PC EXPRESS™ Prices terms and specificatins subject to change without notice 





ONE-WRITE PLUS™ 





One-Wnote Plus 
General Ledger 
($256,) 

A comprehensive check 
wriling and general 
ledger system 

*® Updates balances on- 
screen atler each entry * 
Prints checks in baiches 
or one at a lime e Gen- 
erates audil traits « 
Extensive check-sorting 
capabililtes * Automahc 
doubte entry posting « 
Departmentat reporting 
(i required) © Up ta 99 
bank accounts Prints 17 
feports and journals 


One-Write Pius 
Accounls Receivable 
($250.00) 

A receivable and billing 
system that tmproves the 
cash tlow and tiscal con- 
Irols tor your business 

© Prints 3 types ot in- 
voices * Tracks cusiomer 
Invoices and deposits ¢ 
Records all sales re- 
ceipts and credils ® Pop- 
Up complete cusiomer 
records e Supports both 
Open-item and balance- 
Jorward customers © 
Allows tlextble aging 
and payment terms « 
Applies finance charges 
automatically or selec- 
tively ® Provides 
comprehensive sales 
analysis 


ook AA a ue 
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(VERSION 2) 
(Great American 
Software) 


Accounting Software You 
Already Know How To Use**’ 


Compulerixe your books in less than 15 minutes! 
One-Wrtie Plus ts c powerlul yet easy-to-use 
ccaunling system thal makes aperating and 
managing a business easier than ever betore 
OnewWie Flus Dased on the one-write sysiem 
used by over 5 millton small businesses and pro- 
fessionals, is the product of chotce by thousands 
af accountants who use and recommend tt 

One-Write Plus tncludes FREE technical service 
pop up belp screens, easy-10-lollow documenta- 
lton and tutarials, colar ar monachrome monitar 
support, multi-company access, and extenstve 
Teporl writtng capability Each accounting mad- 
ute may be operated separately or used together 
to farm a complete accounting system 


One-Write Plus 
Accounts Payable 
($250) 

The One Wrile Ptus Ac- 
counts Payabte modute 

makes t! easy tor you to 
pay bills and save money 
by taking advaniage ot 
vendor discounts and 
avolding tinance charges 
Records recurnng 
monthly invoices quiomat- 
teally ¢ Allows multiple 
account distribultons tar 
each transactton « Prints 
checks tn batch or one 
aia time © Fasi simple 
selection of invoices tor 
payment e Prints aging 
Teports, open Invoice re- 
ports matiing labets 

_ © Allows partial payments 
ot invoices * Pop-Up ven- 
dor tnformation 


price 


up” (memory-resident) program 


ihai let's you pop-in or out of any 
program such as |-2-3 or WORD- 
PERFECT wiihoui disturbing your 


sottware 


CREATE THE PERFECT BILL! You 
jeli TIMESLIPS 111 whai you want 
your bill io include and how you 
wani ii io look TIMESLIPS 111 mem- 
orizes your specilications and 
Prints ihe pertect bilis. TIMESLIPS 
Ill lets you compleiely customize 
your bills. underline key words, 
column headings. subtoials, sales 
or service taxes, detatied descrip- 
tions or pariial descriptions, 


The TIMESLIPS 111 Accounting 
Link thai leis you link TIMESLIPS iI] 
io most accounting systems 


previous balances, aging 


muses ree me 


Til is ihe pertect pro- 7 
gram lor lawyers, accounianis. 
doctors, consuliants, or any other 
business ihai charges by time 
Enter Time and Expense Intor- 
mation from your lime sheets or 
track your activities in “stopwaich” 
fashion using TIMESLIPS Ill “pop- 


One-Wrile Plus Payroll 
($250.) 

The One Write Plus 
Payroll module is a tast 
eificrent cost ettective 
‘way for your business 1o 
hanate its payroll and 
tax reporting needs 
Prints payrotl checks in 
batches or one aia lime 
« Computes Federal In- 
come Tox and FICA 
deductions aulomat- 
Icatly * Manages siate 
fax and up to 7 other de- 
ductions e Prints required 
federal and stale iax re- 
ports *e Accommodates 
flexible pay periods 
weekly bi-weekly 
monthly ®¢ Prinls cam- 
prehensive personnel 
reports © Calcutates tax- 
able tringe benetits 


TIMESLIPS ‘II 


(North Edge Software) 


6190 906 


A Professional Time & 
Billing System with a 
Pop-Up “Stopwatch” to 
Time Phone Calls or 
Activities as You Work. 


iscompleie Pro- 


duces deiailed reporis, summary 
reporis. 1RS reporis. clieni aging 
reports. client listings, billing htsto- 
ries, bar graphs. pie charts 
TIMESLIPS [II is simply the best 
Time and Billing Sysiem at any 








2 TM 


(Expanded Edition With Fill & File) 
$149.95 (FORMWORX) 


Imagine Being Able 


Anyone (no computer knowtedge necessary) can create a simple torm tn min 
ules and with a little practice, use the FORMWORX advanced tealures to create 
any torm imaginable 


Create cusiom torms using FORMWORX'S advanced drawing tools Draw verttcat 
and hortzontal lines. boxes with dots, dashes or salid iInes ot vartous widths add 
heading and texi using a variety ot type sizes and styles complete your torm by 
adding any ot 95 graphics ttt! patlerns including shading and borders 


Ft out your form right on the screen Justtab trom blank io blank Dont worry 
abaut the math FORMWORKX takes care ot your calculations 


Print your torm on almost any dot matrix or laser prinier Print one copy or 999 cop- 
jes Print the whole tarm with or withoul data or jus! print data on pre-printed torms 
Store forms and daia tor tulure use 


Retrieve and edti forms and data at any future lime Import and export tiles to 
and trom other sotiware such as dBASE 


FORMKITS ($3995 each) FrorMkits tsa tibrary of protessionatly de 
signed torms that work with FORMWORX Each kit contains at least 76 ready io use 
business torms that can be customized lo meet your tndividual needs 


Bustoess Forms essential business and communicatton torms tor efficten! 
operation of your business, office or plant 

Time Macagement torms including daily. weekly. and monthly planners work 
sheets and torms tor projects, priorities, and goal selting 

Sales & Marketing Management [or the sales person or manager _ territory assign- 
ments cail reports. tollow-up reports. sales analyses. commission records, and more 


Personnel Forms tor personnel management interview schedules pertormance 
evaluations job apptications, employee record torms. and more 


Projeci Management contains torms for planning and controlling projects. pro- 
posals. cos! estimates, includes schedule and ttmetable worksheets and more 


Graphs and Charts contains 112 lormats tor graphing plotling and recording 
information 


(Systems Plus) 


Want up-io-the-minule tinanciai and 

renial inlormation ai ihe touch at a 

finger? Meei The Landlord With ihe 

Landlord. you can do atl ihose cleri- 

cal and accounting tasks you've been 

doing by hand easier, taster, and 

more accuraiely The Landlord is suit- 

able tor managing apariments. condo- 

miniums. shopping centers, marinas. 

trailer parks mini-storage units, aircratt 

hangers. singie-tamily homes. du- Produce vacancy reports 
plexes or any commercial properiies Print Checks 


B Prinistatemenis ihai can be sent io oO ae a a a 
jenants or used as paymeni receipis 


Produce computerized collection 
nolices 


All of the teatures of THE 
LANDLORD together wiih a 
complete General Ledger, Ac 
counis Payable and Accounis 
Receivable System THE LAND- 
MASTER iniegraies your 
Property Management! System 
inio a completely coordinated 
accounting sysiem Also avall- 
able. a mulii-user/network 
version ol LANDMASTER 


Generate lease expiration lisi 
Record all tenant charges and 
payments 

Identity late payers 

Produce jax analysts reports tor 
each property 


Generate income statemenis per 
property and owner 





PROGRAMMING PRODUCTIVITY TOOLS 





THE SPINDRIFT 
LIBRARY 


Fully Functional Fortran Library. 
Spindnft's smooth package offers 
something previously unavailable to the 
Fortran buffs. ¢ basket of funchons. 
Packed to the brim No more tedious 
coding Just call on Spmndnft with tt'a 
armoury of funchons 

Any number of Windows may be 
defined, each with 4 stinking border 
and brilhant color Define “pop-up 
screens, Save/Restore images, set Cur- 
sor shape Snare an entre screen nto a 
Character array. 

The Keyboard, read it without echo, 
or sense any keypress during execuhon 
Cursor controlled directly with 
Edit keys 

DOS interface includes: Call System. 
Call Exec, Findfrst/Findnext for (*) and 
() file searching Search the Path, sub- 
directory and file manipulation, com- 


Touch ets Other utilines also included 
compiler, Microsoft or Ryan 
McFarland. List $149.00 Ua" $129.00 


C-TREE & R-TREE 


B-Tree File Manager Now Has Report Generator 


tree: The only major b-tree file manager 


yath network support m the standard low- 


cost version, c-treeTM gives yourecord- 
locking routines for DOS 3 1/3 2, UNIX 
and XENIX, anditevencomesin C source 
code. yet there are no royalnes Source 
seks to K&R, so C-tree 1s portable Tests 
in many environments prove it 

Permits any number or keys for a data 
fle—alpha, numeric, even floating pomt 
Handles files wih vaned record lengths, 
multiple keys in one index file Both high 
rend decomposed functions It's the 
wor! 


r-tree: Adds the ability to produce ad 
hoc reports from files maintained by 
etree (v 4] and up} link. fleidescr 
ton to the rtreeT™ library, and use any 
text editor to wnte report scnpts with no 
further Cooding Reportscanaccessdata 
im several files, select on cnitena. jom 
findings into new logical records, sort 
them, calculate new fields and columns, 
tabulate by control breaks Comes in 
source, same portability asc-tree, and fits 
any compiler 


last 
ctree $305 
rtree $295 


WINDOWS pest 


Fie: 
for DATA —Priz 


M'Soft Windows Compatible 

“Only one package can be easily recom- 
mended" said Computer Gune 

‘87)reviewing nme window and data entry 
Products forC Complete field level func. 
tions specify prompt string, field length, 
data type, screen , picture, target 
vanable, entry niles, help messages, 
even functions to call for validation once 
data keyed in 

Windows for Cisa subset Nodataentry 

but all windowing functions Unhmired 
windows can be made ether to pop up 
or permanently overwnie the screen, 
scroll and highhght hsts verncally and 
hormontally Specify Compiler Windows 
for Data List $296, Ours $259. Windows 
for C List $198, Here $148, 


Ours 
$208 
$238 


Combined 
$499 





ESSENTIAL C 


400 Functions, 30c Each 
You've probably seen the speed and 
power of Essental'a C functon library 
without knowing 1t Software greats have 
been using it for some ime to give 
today's top products pwazz and panache 
Now grown to 400 funchons Essenbal 
produces pop-up menus, saves and re- 
stores screens and windows to disk or 
memory n as little as 1/J0th second, and 
claims the fastest video output available 
labrary has $0 business graphics func- 
trons, 40 string handlers, 28 funchons for 
pminters, 18 for mice, |] for ime and date, 
DOSnnterface funchons for disk error trap- 
ping, directory and file creation and man- 
agement, lots more Everything in source, 
including sample programs We have ver- 
g2ons with pre-bult libranes for the well- 
known C compilers, and 4 source code 
libranan ts supphed for rolling your own 


C Utuhty Library 

Essential Graphics 

Essential Communications $185 $123 
wath Breakout Debugger $290 $188 


Shopping List for the Power Workbench 


with ureiies 


Microsoft Macro Assembler 
PASM 86 fe Phosnix, Macro Assembtier .. 


Btrieve Soticratt’a Fite Manager 
GSS CQL... Device independent graphics . . 


Microsoft BASIC for XENIX . 
Microeott 


Essential Graphics..no royalfias 
GSS CGL... Device independent 
GSS Metafile by Media Gerratice preailh Sebel 


Windows for 
Zrlew....Daia fonsgement Consuitants... 
C UTILITY LIBRARIES 
Basle C.... Basic-tike routines for C 
C Tools 
Blaise Turbo C Tools...//TurboC 


UST US 
150 109 
1% 86 

PforCa by Phosnin vasi 

245 100 

495 375 


C uti u Essent 
ity brary by jal,300 functions 


OTWER TOOLS 
BASTOC...JMi, Trana/ataa BASIC to C. 


LIST US 
188 119 
185 139 
35 194 


495 300 
550 419 
250 


oe aie ..Condar Corp 
KEONT..... “entela 


Pmate..... Phoenix 
Vedit Pius.........Compuview . 
DEBUGGERS 


350 Call 
99 Call 
9 64 


245 169 
495 375 
$0 218 


sstBa8S x3 
e288e88 a3 


178 136 
185 139 
185 125 
250 189 
245 160 
$05 429 
305 


Library . 
Prevt....by Phoenix, ike U 
PC-LINT..by Gimpel, aubsal of UNIX Lint 


cose. 
ee eee eran wnunaier 


for XENIX 
RMICOBOL..by 
RMWCOBOL 86... 


Cosco. 
GSS CGL... pend [her aiobin 5 graphics 
t 
Halo.......from Media cyberetica 
RWScreens..Screen 
AMMNett 5..AUM CO! 


ORASE & masa lh 
Applications Plue....Fox & Geller 
Brial & OBriel..Edifor/Macro id for OBase 
cll jantucket’a OBase ipiler 
Wallsoft . 


QuickReport........... 

Soures Print..Aideberan’a beautiler .. 
Tree Diegrammer..Aiso irom Aldeberan . 
UI Programmer... Wallacit 


G83 G pany enemy ata CGI 
re . 
GSS GK: ohana) Sya ANSI Lavel 2b ..... 
Halo.......from Media Cybernetics . 
Microsott Fortran..Ver 4.0,inc. Codeview 
forXENIX . 
Fortran. 


PROLOG 
APT.PROLOG Tutor 


PROLOG Comptier& interpreter 
Baty PROLOG fen nif 


Standard 
0G-86 Plus.........Sofution Syatema 
Tso PROLOG...Boriand inii. ..... 
Turbo PROLOG Teolbox...Boriand . . 


er eerroRs 
Betet.....from Solution Syatem: 
aBriet.. Macro lang for Briel & DBase . 
Briel & dBriet Combo 


Advanced Traca 86..... Morgan eave 

Pela ee enee debugger tor Lattice 
Board, Switch, Software 

Periscope I Breakout Switch & Software . 

Periscope ll.....Software only 

Peri HL... Maz 

Periaco; 


Pfix 88 Plus... Phoenix symbolic debugger . 


PFix 66 Pius. Symbotic Debugger . 
PForCe....... Utility library 
PtorCe...Pforce fore 


PLink 86+. .aophisticated overiay linker .. 
PMaker.......maka utility . 

Pmat: xt Editor. 

Prec. iper-sel of UN 

Prel......... Binary Tranater Program . 


POLYTRON 
PolyBoost.... Software accelerator. 
PolyDesk Lai Generation DasitoP 


PotyMene, aes MAKE Said 
._-UNIX-Htka Command Shel 
PolyXREF2..Croas Reference Util aif fang. 


XREF2...Singie Lan aguege SUEDE - 
pues Corpornte. Sou! M, 

PVCS Personal.  Personailaed ver of above 
PYCS Network... Powerful Ver.of PVCS ... 
RYAN McFARLAND 
RMICOBOL......ANS!I 74 Standard ... 

for UNIX of XENIX 


for UNIX of XENIX . 
RMINET+ 9..COSOL Nafworking . 
RM/Screens.....COB8OL 85 Screen goneretor 


is 
= 
s 


Query 
..Multhuser Rep Opt. . 
xa ese for Btrieve 


SUPER SPECIAL...50% Discount 
Inaynch. Remots Control Computing Use a PC at one 
location to easily access any software, spreadsheet, 
memo, files at another tocation..juet sa if you were sit- 
ting in trom the remota computer PC Express is offering 
you two for the price of one-~juat $295 for both. 
Condor Editor. An unbeatable editor with more com- 
mands, more teaturas, more “Bells & Whistles”. no matter 
whai language you use. Nonnaity $130.00, New price 908.96. 
Limited stock on both items, cat for availability. 


assay eee 
S8esehs 8 





PC EXPRESS" SPEAKS YOUR LANGUAGE 





HALO 
Graphics Tools for 
Software Developers 


When choosing your graphics tools for 
software development, performance is 
crucial The best proof of HALO's super- 
wor performance 1s in the number of In- 
dependent Software Vendors (ISVs) that 
develop and distnbute HALO-based 
appbcations Over 190 ISVs selected 
HALO because HALO out performs the 
rest, HALO 1s easter to program and 
shortens time-to-market, HALO ts com 
plete with over 190 functons, 17 program- 
mung languages, and HALO supports a 
wider range of devices—over 110 

Since 198] HALO has been the indus- 
try standard hbrary of graphic subrou- 
tmes for the PC. HALO has an mstalled 
base of 60,000* end users and hundreds 
of site licenses 

A single copy of HALO includes all 
device drivers, your chowe of one com- 
pier binding, LeamHALoO {an interactve 
tutonal), free 800 # technical support, 
and the license to use HALO on one 
machine Flexible, practical icensing 
terms are available for ISVs and “Snes” 


last Ours 
Halo $300 $219 
with Dr Halo Hl $440 $299 
Halo for Microsoft $596 bak 





GREENLEAF 
LIBRARIES 


Functions 


C source, assembier source, and 


funchons, as do demos, bulletin board. 
Communications 
Communicate from within your own C 
Programs! Over 120 functons and 
demo programs in C and assembler 


source to set up -dnven asynch 
communications for up to 16 channels 
Up to 9600 baud, Tl or binary, any 


panty or word length, 8250 UARTs, 
Xon/Xoff and Xmodem, WideTrack re- 
ceive Goodbye separate communica- 
ons software Specify compiler 

Data Windows 

Windows, menus and data entry do 
work together. .when you utilize Green- 
Jeaf's screen architect Tus smooth 


screen designer offers device inde- 
pendence, logical windows, table driv- 
en data entry and economical pneing. 
Source code 1s also available 

last. Ours 
Communications $185 $139 
Functons $185 $139 
Data W indows $225 $160 
Complete 3in } Pack $305 $309 


The AUTOMATED PROGRAMMER 
Enter Mathematical Notation Directly gp_cial. PRICE 


A programming system for numencal 
computation that enables a computer to 
Tecognze and process mathematical, 
engneenng, and scientific specifications 
Using ‘he Two-dimensional (2D) Text 
Editor, input computational formulas di- 
Tectly using Conventional mathematical 
notahon (e g., integral, summation, 
numerator-over-denomunator division, 
Matnx inverse, dot and vector products, 
etc ) and techmical English The descrp- 
hon of the problem solution (program) is 
expressed at such a high level that st ap- 
proaches the ideal of an executable 
specification, ie , for many problems, the 





BTRIEVE 5B-tree File 
Manager Plus Add Ons 


If networks are on your honzon, betting 
your future on Bineve asthe one file man- 
ager for your C, Pascal, BASIC, and 
COBOL projects looks hke a smart move 
Reason? Novell bought Btneve’s creator 

Bmeve's function library takes complete 
charge of ail file creation, indexing, read- 
ing, wing, msertion, deletion, space 
recapture, forward and backward search- 
ing Its balanced+tree indexing scheme 
finds any key in a milion in four or less 
accesses Files may have upto 24 mdexes, 
fixed record length to 4090 characters, 
variable length to 64k, indexes up to 255 
characters, files of 4 bilion bytes 

Last $245 Us $195 Network Version 
Last $595, Ours Only $468 And ask 
about Xtneve for Bmeve file mquiry, and 
Rmeve forreport wnting Allthreein ver- 
sions for any network that supports the 
MS-DOS 3.1 file sharing function. 





PANEL PLUS Screen 
Favorite Has Library Source 
There areno screendesign and data entry 
tools quite hke Pane! Plus With it you 
design a screen under program control, 
use Panel's utlity to run” and test it field 
by field, then pass it to Panel’s code gen- 
erator which delivers C source code to 
work with as you please The code calls 
Panel Plus’s function hbrary, but now the 
comes in source, so everything is 
le and changeable 

Has every imaginable feature A 
screen can have 1000 helds stacked 127 
levels deep Each held can be boxed, 
colored, mult-row, word-wrapped, 
scrolled four ways, linked to help mes- 
sages matched to a picture, validated 
after data entry's exhaustive 

Operates in graphics mode via inter- 
faces of graphics products it supports 
Handles EGA's 43inescreen Adaptable 
to vanous keyboards, screens, operatng 
systems Major tool with years of evolu- 
hon List $495 Here $395 





GSS GRAPHICS SYSTEM 
Leave the Device Driving to GSS__ ANS! 


For senous applications stick to the tools 
that stick to the standards Not the east of 
Teasons why GSSTM has emerged as the 
pre-eminent graphics toolmaker 1s that it 
has always conformed to ANSI standards. 

At the heart of the system ts the CGI 
standard Development Toolkit It has all 
language interfaces and device drivers 
for keyboards, mice, joysticks, tablets, 
pmnters, plotters, cameras The drivers 
completely insulate your apphcation 
from concer for device idiosyncracy 

GSS KemelT™ conforms to ANSI's GKS 
2b and has ali 1s dnvers and language 
bindings Macro level tools to draw, color, 
segment, transform, store and recreate 
anobyect The Metafile Interpreter reads 
ANSI CGM files with full CGI capability 
for recreaton on vanous devices 

Quality software? IBM thinks so They 
sell GSS under ther own label Royalties 
Needs 256k 





Specification is the program A correct 
Program can be achieved many times 
faster than by current programming 
methods Venfication and d 

often reduced to proof reading—"If it 
looks nght, tis nght"" 

The Automatic Programmer translates 
2D programs into a target language, per- 
mutting easy interfacing with exasting pro- 
gram hbranes The currently available 
target language is FORTRAN 

Computational results may be embed- 
ded in complex 2D text and graphic 
“IMAGE” formats using intuitively obvi- 


Last Sos Ours bee $1/99- 


BLAISE 
C TOOLS PLUS/5.0 


TOOLS PLUS/S 0 from Blaise Com- 

Puting Inc helps you to quickly 
build professional apphcatons using the 
full power of Microsoft C § 0 and QuickC. 
Now you can concentrate on program 
creanwity by having full control over 
DOS, menus, interrupt service routines, 
memory resident programs, fas direct 
video access, windows, pnnter and key- 
board control, and more! 

Blaise Computing’s attention to detail, 
ke the use of full function prototyping, 
cleanly organized header files, and a 
comprehensive, fullyandexed manual, 
makes C TOOLS PLUS/5 0 the choice for 
expenenced developers as well as new- 
comers to C 

C TOOLS PLUS/S 0 prebullt libranes 
are ready to use with ether QuickC or 
the Microsoft C 5.0 command Ime envir- 
onment Complete documented source 
code is included so that you can study 
and adapt 1 to your spent re 





Ours 
C TOOLS PLUS/5 0 $129 $$ 99 
Turbo C TOOLS pr) 9 


C ASYNCH MANAGER MWS = 235 
Turbo POWERTOOLS 99 B 
Turbo ASYNCH PLUS 99 Bs 


he C-Worthy™ Interface Library 

wraps an entire user terface 
around your applicanon Its full power 
can be summoned by only a few high 


level calls Sound exaggerated? A single 
function call can set up a complete text 
edhtor in a screen window Recently ac- 
quired by Solution System, over 600 
pages of tion, Turbo and 
Quick C version and a complete Inter- 
face Library have beer. added 
*High level calls pop menus and scroll- 
able choice lists to the screen, restoring 
the background when dismissed 
© Windowing faciines open portholes of 
up to screen size for viewing vittual 
acteens larger than the physical screen 
Full context-sensitive help screen man- 
agement takes over these chores and 
error messages Automatic routines inter- 
Tupt with pageable text windows explain- 
ing what to do next 

Novell found i “played a key role and 
accelerated development” nm making its 
NetWare™ unlines easier for users In- 
gemous demo call for + 
Ask for Ours 
C-Worthy $195 = Call 
with Forms Library $295 Call 


BASTOC BASIC Into C 

For a trifling pnce, BASTOCTM moves 
truckloads of BASIC code over to C It'sa 
translator wich takes in Microsoft Ex- 
tended BASIC and emuts pure K&R C for 
Microsoft or Lattice Structures even con- 
voluted BASIC code Optumued to dra- 
matically reduce execution tme Dyna- 
tmuc string allocanon ends BASIC’s cata- 
tonic halis for garbage collection Huge 
worksaver List $495, Us $399 








POLYTRON VERSION CONTROL 
Source Code Control for Any Language 


PVCS allows programmers, project 
managers, librarians and system ad- 
munistrators to control the proliferaton 
of revisions and versions of source 
code in software systems Independ- 
ent programmers, the leading soft- 
ware publishers and LAN compames, 
and hundreds of Fortune 1000 com- 
pamues rely on PVCS to store and re- 
tneve multiple revisions of text It 
Maintains a complete history of revi- 
sions as an "audit trail", generates 
status reports, and uses intelligent 
"difference detection” to mmumize 


Corporate PVCS ts for multiple pro- 
gramners It mcludes "branching" to 
Tnaintain code when programs evolve 
on multiple paths Personal PVCS 
offers most of the power and flexibility 
of corporate PVCS, but excludes mul- 
tiple programmer features Network 
PVCS 1s the Corporate version for 
LANs File locking and secunty levels 
can be tailored to each project 

PolyMake Sull usmg a prelustone 
Make? Step up to PolyMake, the most 
popular and powerful Make utility 
Most flexible macros of any Make 





NDARD disk space for each new version Now integrated with PVCS and Poly- 
1 CGl STA On Corporate and Network PVCS si —Libranan for faster performance and 
Multaneous changes to a module are precise configuration management 
Ask for Ours merged into a single new version If Ask for List Ours 
CGI Dvipmt Toollat $495 «= $375 changes conflict, the user 1s nobfied Personal PVCS $149 3109 
Kernel System 4S 8=$375 The “Logfiles” used to track changes Corporate PVCS $395 $309 
Kernal for IBM RT $795 $645 are interchangeable between any Network PVCS Call Cail 
Metaiile Interpreter $295 «= $235 PVCS product PolyMake $149 $109 
Parma: We honor MasterCard, Vise, Amor For Orders or Literature, Call Us Toll Free at... 
vance, or funds wired to PC Express, clo Cham- TM 
ica! Bank, 128 East 86 St., New York, Accoupl 
034-016058. COO (U.S. onty) for cash, money or- 
dar cantited tho (ae) NY Stote, acd eles PC EXPRESS 
tax. led cor: 


Purchase orders accepted trom larger 
porations end institutions at our discretion if 
you agree to net 30 days plus 2% @ monin late 


ality thereafter 
a p US: UPS Surface: Ist 


A Division of PC BRAND, 150 Fifth Ave., New York, NY 1001} 


1-800-321-7733 


PHONE: (2 12) 242-3600, FAX: (212) 627-1171; 
TELEX: 667962 (SOFT COMM NYK) 
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EPPLICETIONS PLS Par dRECE Se me MEI TT DDACD EMIMITR 
The Complete dBASE Code generator for dBASE youl Sag hes Se ee 
Companion Hie OR Sauce Youle SU 
<S71CATIONS PLUS. The UI Programmer was developed for 'Generate" menu, and tell UI which tem- 

Who says you can't have tt all? APPLICATIONS FLU professional dBASE programmers who plate you want to generate the code 

APPLICATIONS PLUS has everything ‘The Complete ABABE Cornpenion have been frustrated in the past by code = with That's the key—each template tells 


you need to get the most cut of dBASE 
An application generator (QUICKCODE 
PLUS), relanonal report wnter (QUICK- 
REPORT), and graphics system 
(GRAPH) 

QUICKCODE PLUS offers dozens of 
features you've never seen before in a 
dBASE code generator Relational applt- 
cations that read, display, and update a 
dozen or more databases simultaneously 
“Real-time” calculations, performed on 
screen as the user enters each field 
Forms up to 1] screens long, wath the 
abilty to pass data between screens 
Computatonal formulas thal automati- 
cally combine data from different data- 
bases 9 Datatypes 16 field types 

QUICKREPORT 1s a full-featured rela- 
tonal report writer, which combines up to 
6 databases in one report, handles many- 
to-one relations, fancy printer features 
(like bold and talics), computed fields, 
and up to 16 levels of totalling and sort- 


Ing 

GGRAPH 1s a graphics system that pro- 
duces bar, pie, line, and piebar charts 
directly from dBASE data Dozens of op- 





FOX & GELLER 


tions let you tailor graphs to your needs 
APPLICATIONS PLUS 1s 100% compa- 


nble with Chpper and FoxBASE+ 

List Ours 
APPLICATIONS PLUS $499 $299 
QUICKCODE PLUS $295 $170 
QUICKREPORT $295 $170 
QUICKENTRY Call Call 





POITT /ADPITr 


The Power Environment for dBASE Programming 


Many worthy ut 


products supply 
needs that dBAS| 


's programmung lan- 


guage does !—dUTILTM, dFLOWT™ 
and a host of others Trouble 1s, you have 


to use them separately, then combine 
en output into your dBASE program 
jes 
No longer dBRIEFTM, wntten in 





BRIEF’s macro language, grabs hold of 
BRIEF and tums it into a complete dBASE 
Tl and Ill Plus programming domain 
Using BRIEF's underlying shell capabil- 
es and tts own interfaces, dBRIEF can 
Tun external utility hbranes, plus dBASE 
ttself, and link to the Cipper™, 
Foxbase+TM and Quicksilver compllers, 
all with dBRIEF stil loaded and running 
the show It can do what BRIEF already 
does plus 

¢ Convert a screen layout into dBASE 
code for interactive data entry 

® Display GBASE file structures in 
windows, a great convenience alongside 
your program files 

« Expand keystrokes into full dBASE. 
slatements 

¢ Indent automatically for cleqec 
display 

Create databases, index files, nvoke 
Ashton-Tate’s dFORMAT™ and 
dCONVERT™, draw lines and boxes 

*Sumply marvelous programming en: 

vironment for writing and editing GBASE 
programs ", PC Magazine, 7/86 Source 
code included! 

Requires BRIEF | 32 or later and 384k, 
Si2k to run dBASE within dBRIEF, 640k 
and harddisk recommended 


BRIEF / dBRIEF Last $275. Ours. call 





anc 


Identical dBASE Il Plus Files Using C 


BCTM isa senes of C branes from 
Lathce which creates, accesses and 
updates files identical to those of dBASE 
itsell So dBASE can read and update the 
files too 
What for? It means both C and dBASE 
applications can operate on the same 
data bases interchangably it means C 
programmers can interface with the big 
market of dBASE users out there, yet 
side-step the dBASE tanguage It means 
GBASE applications can now be linked to 
the universe of C hbranes and tcols to 
add windows, graphics, statistical analy- 
sis, all the things dBASE cannot do It 
means the speed and power of C to un- 
Press chents accustomed to dBASE! 
GBC's functions p. ‘llel all GBASE’s fle 
handing commands, siany decomposed 


to permit direct data manipulation Ten 
each of data, index, and memo files may 
beopenatonce it'ssocompleteanISAM 
package that you can forget dBASE and 
use dBC only for C programmung 

Our versions of dBC mimic file formats 
for dBASE Hi and Ill and now dBASE lil 
Plus makes your programs network 
teady!,,.as many stations as a network 
allows Hands-off mode handles record 
and file locking and unlockang automat- 
scally Close in functions give you chrect 
jock/unlock control 

Supports all four memory models 
Specify compiler and dBASE version 
Cali for Source Pncing 
dBasell, 1H List $250 Ours $169 For 
dBaselllPlus List $750, Ours $499 
Cail for Full Source Pricing. 


generators Up untll now, a serious 
dBASE programmer had to take what- 
ever code a generator produced and 
modify tt to the needs With Ui, the 
developer can generate exactly the 
dBASE code wanted 

Ul (User Interface) has two main func- 
fons the first is a powerful forms editor 
to create sophisticated screen and menu 
forms in a matter of minutes The editor 


Ul to produce a different kind of dBASE 
Program 

I's through these templates that you 
can program the way Ul generates 
source code You can use the templates 
that come with UI "'as1s ‘(there are 
about 25 of them), completely rewnte 
them, or write your own So you dont 
lose control of ce like you do with 
other gepersiors ‘ou Just let UI do the 





1s completely menu-dnven It works on tedious work 
the “point-and-shoot ’ principle—just put List Ours 
the cursor where you want and tell Ul ul $295 $244 
what to put there DOCUMENTOR $295 $244 
UI's other, more unportant, mam func- dFLOW $149 $124 
thon 1s generating code for the forms DATA-p 3 6 3 50 
wRee RT Tue cDrCrTNHR AT re 
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dBx Traiialiten dBASE ‘Applicktions toc 


You dBASE™ programmers know what 
an expressive and readable language 
dBASE 1s It's a very comfortable devel- 
opment environment But the pnce is de- 
based performance Even compiled 
GBASE doesn't offer the speed that some 
users require these days The kind of 
speed offered by software wntten in the 
Clanguage The answer 1s dBxT™, 

dBx translates dBASE to C it offers you 
a major compettive advantage over the 
next GBASE programmer Keep wnting 
in dBASE Take every applicanon all the 
way to completion Then use dBx to 
transtate them top to bottom to C! 

Other advantages C1s portable, even 
to other operating systems hke UNIX/ 
XenxTM To the Macintosh or Amga 
dBx gives your applications a passport to 
places dBASE cannot go. 

Has its own file manager for single 
user but linksto mayor C file managers— 
¢-tree and dBC—for compatibility with 
dBASE files or mult-user support We 
have everything you'll need, including 
good advice 


list Ours 
dGBx $850 $419 
with Library Source $950 $725 


Call for Full Source Preing 
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If you are one of the milhons of personal 
computer users who are frustrated by 
slow disk access, you need OVER- 
DRIVE Overdrive will make your disk- 
hmuted programs such as databases run 
faster How fast? It depends upon your 
particular cucumstances, but 50% speed 
increases are not uncommon 

For example, a dBase II] accounting 
program ran 50% faster and a large 
Condor 3 database whose SORT time 
was 80 minutes, ran the same sort under 


; Take the Doze out of DOS 


dnve wall run even faster on your RAM 
disk because Overdnve elimmates the 
DOS “thnking time", not the disk time 
Overdnve hooks itself into DOS and 
replaces its old slow program code with 
modern, efficent, well-desgned 
Toutines 

Overdnve adds handy directory utih- 
tes and improves the speed of DOS. 
backup and copy functions remarkably. 
Runs transparently and takes up only 
2KB of RAM for niself plus around 1/2KB 


Overdnve in 13 per Megabyte of hard disk capacity 
Overdrive ts not a disk cashe, an op- 
tuner or a RAM disk In fact. Over- Ours $69.95 
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A Division of PC BRAND, 150 Fifth Ave., New York, NY 10011 
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CIRCLE 310 ON READER SERVICE CARD 
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VIEWPOINTS 


PC ADVISOR 


Help in getting control over the PC’ s cursor, in choosing a personal stock and bond portfolio 
package, and in putting together an image database system. 


STOP THAT CURSOR! 

Dripping faucets, flickering lights, and 
blinking cursors have the same effect on 
me—absolute irritation. I can fix the fau- 
cets and lights quite nicely, but the fix for 


the blinking cursor eludes me time and | 


time again. What about it? Also, how can | 
Speed up the cursor? 
John C. Ausland 
Oslo, Norway 


NoBlink/Accelerator, a $49.95 package 
by Nostradamus Inc. (Salt Lake City, 
Utah; (801) 487-9662), should rid you of 
your final irritant. NoBlink replaces your 
cursor with a solid block; the character be- 
hind the cursor shows up in reverse video 
on monochrome systems or in another col- 
or on color systems. If you use an EGA, 
you can’choose the block and character 
colors on the fly. 

As its name implies, NoBlink/Accelera- 
tor also includes routines to speed your 
cursor and stop cursor run-on. You can 
also blank your screen (to prevent burn 
damage) with the touch of a key. 1 prefer 
this approach to the automatic, time-acti- 
vated screen blankers found in some utili- 
ties. 

NoBlink operates as a memory-resident 
program, but it rates extremely friendly as 
TSRs go and occupies only 6K RAM. 

If you decide you want even more con- 
tral over cursor speed once you've tried 
NoBlink, try to get your hands on a copy of 
KBFIX2 (Skip Gilbrech, 90 Lexington 
Ave., #10-G, New York, NY 10016), a 
public-domain program that gets along 
well with NoBlink. All you have to do is 
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dial up your favorite bulletin board or con- 
tact a user group to locate a copy. In addi- 
tion to controlling cursor speed, Version 
3.0 allows a few nice keyboard tweaks if 


you choose to use them, Best of all, | 


KBFIX2 costs nothing. 

Alternatively, you may want to dish out 
$39.95 for Cruise Control from Revolution 
Software Inc. (Randolph, N.J.; (201) 366- 
4445), a commercial speed enhancer for 
your cursor. 


PC VIDEO 
As a security consultant, I have a number 
of clients who could benefit from a com- 
puter-based photo ID system for personnel 
and other uses. I already own a video cam- 
era, a VCR, and an IBM PC AT. Most of 
my clients own several XTs or ATs. What 
equipment do we need in order to start 
photo ID systems? 
Gary Huntington 
Houston, Texas 





= NoBlink operates 
as a memory-resident 
program, but it rates 
extremely friendly as 
TSRs go and occupies 
only 6K RAM. 











You il need an image capture board to link 
your camera or VCR to your PC. You'll 
also need a picture database software 
package to get a system up and running. 

In simple terms, an image capture 
board lets you display single-frame video 
images or continuous real-time images on 
a monitor. A camera or VCR feeds the 
real-time images to the image capture 
board. When you see an image you want to 
store for editing or later viewing, you com- 
mand the capture board to freeze the im- 
age and then store it in digital form on your 
disk. 

The picture database software packages 
vary greatly in the features they offer, but 
all give you some way to Store images as 
one or more fields of a database record. 
They should also supply the interface to the 
specific image capture boards they sup- 
port. 

The PicturePower Color System—Pic- 
turePower software coupled with Truevi- 
sion Inc.'s Targa 16 board—earned our 
Editor's Choice over other picture data- 
base systems in our recent roundup (‘‘Pic- 
ture Databases: Coming into Focus,’’ PC 
Magazine, August 1987). The Targa 16 
board produces clear, colorful images, 
and PicturePower makes setting up an ap- 
plication easy for anyone comfortable with 
using a PC. However, the total systen— 
including the Targa 16, RGB analog mon- 
itor, and RGB color camera—retails at a 
whopping $6,230. But if you already own 
a composite or RGB analog monitor and 
camera, you can get away with spending 
$2,995 for the Targa 16 and $945 for Pic- 
turePower. 
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For a more economical color system, 
you may want to opt for the ATronics Inter- 
national Professional Image Board 
(PIB)—an image capture board similar to 
the Targa 16 that costs only $799 (Milpi- 
tas, Calif. ; (408) 942-3344). The Picture- 
Power programmers plan to have com- 
patibility with the PIB built in by the time 
this issue hits the stands. 

The PicturePower Grey-Level System, 
essentially a black-and-white version of 
the Color System, retails for a more wal- 
let-pleasing $3,200—including the 


Chorus Data Systems PC-Eye image | 
board, black-and-white monitor, and | 


black-and-white composite camera. 


PORTFOLIOS, PC STYLE 

I am currently using Personal Financier 
on a Compaq Deskpro. I am considering 
changing my home finance program to an- 


other, primarily because Personal Finan- | 





VIEWPOINTS 


astock and bond portfolio manager. Please 
recommend a program? 
Philip Shaw 
Winnipeg, Manitoba 
Canada 


Since it sounds as if you and Personal Fi- 
nancier get along weil on most counts, 
your best bet may be Sylvia Porter’s Per- 
sonal Investment Manager ($149.95; 
Timeworks Inc., Deerfield, Ill.; (312) 948- 
9200). This powerful standalone package 
generates numerous reports and graphs to 
track the performance of your stocks and 
includes many time-saving features, such 
as its ability to shift investments automati- 
cally from short- to long-term status at the 
appropriate time. It also provides for auto- 
matic quote updates from the Dow Jones 
News/Retrieval service. 

if you'd rather leave Personal Financier 
behind and make the change to a com- 


cier does not provide even a semblence of | plete, integrated home finance program, 





go with Andrew Tobias’ Managing Your 
Money ($219.95; Micro Education Corp. 
of America, Westport, Conn.; (203) 222- 
9150). Managing Your Money, long the 
market leader, has been criticized for its 
copy protection (you have to insert a key 
disk at the program's request now and 
then). But Version 3.0, with its context- 
sensitive help and new 200-page manual, 
gives users lots to cheer about, too. 
Managing Your Money has powerful 
options for monitoring the performance of 
your stock. It also gives you integrated 
checkbook and budgeting functions. Un- 
fortunately, you'll have to cough up an ad- 
ditional $79.97 for Andrew Tobias’ Man- 
aging the Market if you want to update 
quotes automatically via Dow Jones. 


ASK THE ADVISOR 

Send your questions to PC Advisor, PC 
Magazine, One Park Avenue, New York, 
NY 10016. PC 
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The Brooklyn Bndge can be yours for just $129.95, 
| For more information contact your local dealer or 


White Crane Systems, Inc. at (404) 394-3119, 
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Now, multiple users can share the world’s fastest 
serial dot matrix printer — the easy way! 


© Connect up to 5 computers directly to the 850 PrintNet™! 

* 850 cps (240 Ipm throughput). No more waiting for your 
printer! 

*® Store large print jobs in the 850 PrintNet memory! Free up 
your computer . . . you'll be more productive than ever! 

® Route jobs to additional printers! 

* Share information between any two serial devices 
(computers, printers, modems, plotters) ... through the 
850 PrintNet! 











PrintNet... The cost effective choice! 


The 850 PrintNet can take the place of more complicated, expensive networks. For a small investment, 
you can have many of the benefits of a local area network. The 850 PrintNet ... Resource sharing at its best! 


To find out more about the 850 PrintNet, and OTC’s entire line of 700 and 850 cps printers, call today. 
1-800-422-4850 (8 AM - 5 PM PST) 






ontgomery. Suite #6, Spokane, WA 99206 
4850 
P POK FAX #922-4742 
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It's easy to understand why our American-made 10 NET® has met with such rave reviews 
among the 100,000 PC users in the 40 countries where it's been introduced. 

Perhaps it’s so popular because it’s so easy to install over twisted pair or even fiber-optic cable. 

Perhaps because it's compatible with NETBIOS and also offers communication to the main- 
frame with IRMALAN™ products and CROSSTALK® 

Perhaps because it’s so surprisingly powerful with its easy-to-use software that offers excellent 


10 NET, CROSSTALK and DCA are regstered trademarks and IRMALAN is a trademark of D 
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utilities for resource sharing, print spooling, messaging, conferencing and network management. 
Or perhaps because people have found 10 NET to be so cost-effective. But whatever their 

reasons may be, isn't it ttme you knew more about one of the world’s — popular LANs? 
For more information about 10 NET in plain English, call 10 NET 

Communications, a division of Digital Communications Associates, i! cc Tom fi 

Inc. at 1-800-358-1010. In Ohio, you can call us at 1-800-782-1010. 
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PC-PLUS' 





High Performance ° 





Network Solutions 


Unlike traditional LANs, PC-PLUS’ on-the-bus 
architecture puts the computing power where you need it 
— with the data — inside the server. 


PC-PLUS: The LAN 


5 PC-PLUS is 
Engineered for Shared Data Easy to 
—— ). Install and Use 
Any local area network can con- [a a 
nect PCs. PC-PLUS, however, is We put the computing 
engineered to optimize multiuser engines all in one place 
access to shared databases. We — in the server. Not 
put a PC — or AT — onacard spread all over the build- 
that plugs into the server. Putting ing. And our NTNX™ 
your computing power on the LAN software is truly 
same bus as your data. Giving easy to install. Use PC- 
you high bandwidth where you PLUS with your choice of AT 
need it, Without the transmis- compatible servers or with Per- 
sion overhead that steals per- sonal System/2™ Add a card and 
formance on most LANs. terminal to grow. Simple RS-232 





twisted-pair data cables — no 
expensive rewiring with coax. 





PC-PLUS: Find Out Before 
You Invest 


A local area network is a long 
term investment. Today’s appli- 
cations are just the beginning. 


5 Make sure your choice is ready 
a 2s ee for tomorrow — with mainframe 
___ Personal System/2 connections, remote access, 
With Alloy’s HI/2™ Micro Chan.  @apncaane the power fouaow" 
nel™ interface, you can connect nationwide third party installa- 
PC-PLUS to IBM's Personal tion, on-site service and extended 
leg eapene 50, bach S. warranty plans available from the 
se Alloy’s expansion boxes to : ° 
build PC-PLUS networks with Petraes a 
* PS/2 file servers. Or choose our To find out more about PC-PLUS, 
sas See ee the PLUS4/PS for a simple, precon- call or write Alloy today at 
ower tou figured 4 workstation network. (617) 875-6100. 
Our plug-in cards come as * 
8 MHz PCs or 8 MHz ATs SPEED -, 
— to match your oe PC-PLUS 
ing needs exactly. And 
PC-PLUS networks can The No-Nonsense 


deliver that power — proven 
by benchmarks. Power to 
get your job done. Power 


to grow into new applica- A | 
tions without sacrificing “PLUS Ethernet ARCnet 
performance. *Repetitions per minute of PC Megazine "Network Under Contention ‘ benchmark 


Alloy Compuler Products. Inc., 100 Pennsylvania Avenue, Frami: 
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Massachusetts 01701. (617) 875-6100, TWX: 710-316-0394 


Alloy Computer Products. Inc., 9 Executive Circle, Suite 240, Irvine, California 92714. (71.1) 261-7661 
In England: Alloy Computer Products (Europe) Ltd., Tel. 0285-69571, Tix: 43340 In Australian: Alloy Computer Products (Australia) Pty. Ltd., Tel. 03-561-4988 TLX:152657 
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BY CHARLES PETZOLD 


IBM Corp. seems to think that 
its 8514 video system is only for 
specialized applications such as 
CAD. That's why it gave the 
system a number rather than a 
name and put a $3,110 price tag 
onit. 

But the importance of graph- 
ics to the future of PC software 
indicates a much wider need for 
a high-resolution color video 
board such as the 8514/A. The 
VGA included on the PS/2 sys- 
tem boards offers only marginal 
improvements over the EGA. 
The 8514/A is a much more sig- 
nificant step forward. 


a —— 






























BY JOHN DICKINSON 


If you're concerned abou! the 
durability of today’s light- 
weight computers—like the 
PS/2 models IBM is purvey- 
ing—don’t be. It turns out that 
some vendors—and | don't 
mean just Compaq—are still in 
the business of building beefy 
boxes stuffed full of computing 
power. In particular, Hewlett- 
Packard Co.'s new line of floor- 
standing, 80386-powered Vec- 
tra RS computers are about as 








PC Labs Dithered Cube display attempts ta eke out as many colars as possible froma 
graphics system. On the IBM 8514(A it hardly broke a sweat. 


trucklike as a computer can get 
and still be called a PC. 

The HP Vectra RS/20 Model 
100 that recently arrived at PC 
Labs stands 25 inches tall by 9 
inches wide, not including its 
15-inch-wide footstand. The 
big PC weighs in at a hefty 60 
pounds, attributable mostly to 
the galvanized steel shell that 
sits inside the RS/20’s plastic 
case and surrounds the ma- 
chine’s guts—it serves as an RF 
shield as well as a heavy-duty 
structural frame. 

Perhaps more interesting 
than that, its 20-MHz clock 


HP’s 20-Mitz 386 — aHefty 60 
Pounds with Room for Expansion 


speed yields 80386 perfor- 
mance that falls just short of the 
PS/2 Model 80-111. That also 
means, of course, that the big 
HP's performance falls short of 
the 20-MHz processing stan- 
dard set by Compaq's Deskpro 
386/20. But its 19-millisecond 
access time, 103MB ESDI-con- 
trolled disk matches the perfor- 
mance of Compaq’s 70MB 
disk, which means it handily 


’S 8514/A Graphics: 
Sharper, Faster than VGA 







The combination of the Dis- 
play Adapter 8514/A, 8514 
Memory Expansion Kit, and 
Color Display 8514 delivers a 
graphics resolution of 1,024 
(horizontal) by 768 (vertical), 
with 256 simultaneous colors 


| from a palette of 262,144 col- 


7 


beats 1BM’s 110MB ESDI disk 


made for the Model 80-111. 
On a price/performance ba- 
sis, the Hewlett-Packard comes 
(continues an page 36} 
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ors. By comparison, the highest 
graphics resolution of the VGA 
is 640 by 480 with 16 simulta- 
neous colors (see table). The 
only VGA video mode that dis- 
plays 256 simultaneous colors 
has a resolution of 320 by 200, 
which is inadequately low for 
most applications. 

With 2% times as many pix- 
els and double the number of 
color planes as the highest-reso- 

(continues on page 35) 
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IBM PERSONAL 
PAGEPRINTER 

PostScript from Big Blue.. 34 
FONT EFFECTS, 
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New fonts and easier 
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By programmers, for 
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BY MITT JONES 


IBM Corp. gave the PostScript 
page description language a big 
push last April when it an- 
nounced that its own laser print- 
er, the 4216 Personal Page- 
printer, would have its own 
PostScript adapter. But it’s tak- 
en!BM 10 months to deliver the 
system in any kind of volume. 
As soon as the machine arrived 
here several weeks ago, testing 
began in PC Labs, with an Ap- 
ple LaserWriter Plus sitting in 
for comparison. 

Based on the Ricoh engine, 
the Pageprinter is much smaller 
and lighter than the LaserWriter 
Plus. But the differences be- 
tween the two extend beyond 
their appearances. 

Like the LaserWriter Plus, 
the Pageprinter enlists a Motor- 
ola 68000 processor to translate 
PostScript images into the bit- 
mapped images the machine ac- 
tually prints. But 1BM departed 
drastically from the design of 
the LaserWriter Plus by placing 
the 68000 and the printer's 
2.5MB of memory on an adapt- 
er board—the Personal Page- 
printer Adapter/A. 

This approach carries one 
obvious liability—the adapter 
fills one of your slots. But it also 
improves print speed by boost- 
ing the data transfer rate. 
Whereas the LaserWriter Plus 
attaches to a serial port and re- 
ceives files at a maximum of 
19,200 bits per second, the 
Pageprinter Adapter receives 
files for processing through the 
system bus and transfers the bit- 
mapped images to the printer at 
an impressive average of 1.8 
megabits per second. 

Another departure from the 
LaserWriter design: instead of 
burning the interpreter into 
ROM, IBM elected to have 
Adobe's PostScript interpreter 
self-load into 512K of the adapt- 
er memory each time you boot 
up. On the down side, this 





means your system stands unus- 


able for about 2 minutes after 
boot-up while it loads the inter- 
preter and tends to other Page- 
printer-related chores. On the 
up side, you'll be able to up- 
grade PostScript versions easily 
and cheaply in the future. 

So far, so good. 

But IBM designers were 
asleep at their drawing boards 


when it came to deciding how to 
implement the many PostScript 
fonts. Instead of shipping the 
printer with all its font outlines 
burned into ROM, as did Apple 
with the LaserWriter Plus, BM 
includes only !3 fonts in ROM. 
Its remaining 29 font outlines, 
which add variations of nine 
type styles, reside on hard disk. 


Apple LaserWriter Plus 





Our constitution is in actual 
operation; everything appears 

to promise that it will last; 
Courier Bold 

Palatino Bold Underlined Italic 
ZapfChancery Bold Underlined Italic 


Helvetica Bold Underlined /tai 


The IBM Personal Pageprinter (table below) serves as IBM’ s endorsement of the Post- 
Script standard and challenges the PostScript king, the LaserWruter Plus (above). 


IBM Personal Pageprinter 





—__ Our constitution is in actual 
Operation; everything appears 

to promise that it will last; 
Courier Bold Underlined 
Palatino Bold Underlined Italic 
ZapfChancery Bold Underlined Italic 1 


Helvetica Bold Underlined /tali 


Type: Laser (PostScript) 

Max. paper width: 8 5 in. 

Price: $4.999 (includes adapter and 
software) 


SPEED (ppm): 
Rated—6 
Default ASCiI—-5.4 


TYPE PITCHES: Vanable 


SOUND LEVEL (decibels): 
Rated: 42-52 


FEATURES: 

Resident fonts: 

Times Roman—Regular, tale, bold, 
boid take 

Helvetca—Reguiar. oblique, bold, 
bold oblique 

Gouner—Reguiar, oblique, bold, bold 
oblique 

Symbo!l—Regular 


Downloadable fonts: 

Avante Garde—DemiOblique, Demi, 
BookObiique, Book 

Bookman—Demiltalic, Demi, 
Lightltalic, Light, Demittalic 

Garamond—Bolditalic, Bold, 
Lightltalic, Light 

New Century Schooibook— 
Boiditalic, Bold, ftalic, Roman 

Palatino—Bolditalic, Bold, Italic, 
Roman 

Zapt Chancery—Mediumitaiic 

Helvetica—Black, BlackOblique, 
LightOblique, Light 

Konnna—Bold, KursivBold, 
KursivRegular, Regular 

Zapt Dingbats 


COMPATIBILITY: 

iBM character set: Low and high 

Graphics: PostScript, iBM 
Prooninter XL 

Text: PostScnpt, IBM Proprinter XL. 
ASCII 
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IBM’s PostScript Laser Printer Generates 
Graphics Pages and Headaches Quickly 












































Before you can use any of 
the 29 additional fonts, you 
must run a utility that IBM pro- 
vides as part of the Personal Pa- 
geprinter Adapter Software. 
The utility, which runs under 
Microsoft Windows but can be 
accessed with a little trouble 
through DOS, loads the fonts 
you choose into the Pageprinter 
Adapter's memory. You can 
maintain as many as 18 fonts in 
memory at any time. 

IBM partially makes up for 
this aggravation by allowing 
you to store and reload font 
caches. Most PostScript print- 
ers store recently used 
fonts—generated from the 
stored font outlines—in a font 
cache in the printer’s memory to 
save the time of reconstructing 
the characters. But powering off 
the system flushes the cache, so 
the fonts have to be generated 
again before they can be used. 
IBM provides a utility that lets 
you save a font cache as cither 
an automatically loaded default 
or as a cache you can reload at 
will. This feature won’t save a 
great deal of time, but if intelli- 
gently used, it may save you 
some frustration. 

In yet another departure 
from traditional wisdom, IBM 
designated the printer output 
port as EPT in order to use a 
high-speed packet data transfer 


| protocol. While this sounds 
| good in theory, it creates some 


awkward problems in practice if 
you're not using a software 
package that specifically sup- 
ports the Pageprinter. 

For instance, if you try to 
print a PostScript file from DOS 
without using the special printer 
utility IBM provides, you get a 
printout of the PostScript code, 
not the output the code is meant 
to generate. Similarly, if the 
program you're using doesn’t 
support the EPT port, you'll get 
PostScript code for output un- 
less you use still another IBM 
utility that maps EPT to LPTI. 

Annoying irregularities 
aside, the Pageprinter, Page- 

(continues on page 35} 





IBM Pageprinter 
(continued from page 34) 


Printer Adapter, and Page- 
printer Adapter Software make 
a fairly good team. And in con- 
trast to the LaserWriter Plus 
running ona PC, the Page- 
printer system returns error 
codes at least occasionally . 

If you’ve ever tried to print a 
lengthy PostScript file, which 
can take as long as 30 minutes 
for an extremely complex page, 
you'll also appreciate the Page- 
printer’s speed for graphics-ex- 
tensive applications. Running 
the Pageprinter and the Laser- 

{continues on page 36} 





IBM 8514/A 


(continued, 33; 


lution VGA graphics mode, the 
8514 might cause speed degra- 
dations in graphics programs if 
it implemented only a normal 
memory-mapped video display 
buffer. However, the 8514 also 
contains specialized hardware 
to perform many high-level 
graphics functions, including 
the drawing of lines, filled ar- 
eas, text, and bit block transfers 
(bitblts). Application programs 
or 8514 drivers can take advan- 
tage of this hardware to achieve 
graphics display speeds that are 
much better than those associat- 
ed with the EGA or VGA. 

The 8514/A display adapter 
is built on two boards that snap 
together and fit in a special slot 
in the PS/2 Models 50, 60, or 
80. This special slot has addi- 
tional connectors that route vid- 
eo signals from the system 
board VGA to the 8514/A. 
Thus, the 8514/A can add to the 
capabilities of the VGA without 
duplicating its functions. (An 
8514/A for the older PC bus is 
not available.) 

The 8514 Memory Expan- 
sion Kit contains memory chips 
that go into the 8514/A board. 
Without these additional memo- 
ry chips, the 8514/A is limited 
to 16 simultaneous colors. 

Although you can use any 
PS/2 monitor with the 8514/A 
adapter, you're limited to a 640 
by 480 resolution unless you use 
the 8514 color display. IBM 
claims the 8514 display is 16 
inches diagonally, but it’s been 











using a fisherman’s ruler for 
measuring PS/2 displays. The 
visible area of the tube is only 
14 inches. This is not a large 
monitor such as those common- 
ly associated with engineering 
or desktop publishing worksta- 
tions. It has a disappointing 
low-contrast washed-out look 
indicative of the PS/2 color dis- 
plays. 

The total cost of an 8514 sys- 
tem (adapter, memory expan- 
sion kit, and monitor) is $3,110. 
This may seem high, but it is 
much lower than comparable 
systems that offer 256 colors at 
this resolution (see **Four-Fig- 
ure Video,’’ PC Magazine, 
May 26, 1987). 

PC Labs tested the 8514 vid- 
€0 system with early versions of 
8514 drivers developed by Mi- 
crosoft for Windows, Version 
2.0. On a Model 60, Windows 
drew graphics over the full 
screen of the 8514 at rates rang- 
ing from 1% to 10 times as fast 
(depending on the drawing op- 
eration) than it does over the full 
screen of the VGA. Thus, the 
hardware assistance built into 
the 8514/A more than compen- 
sates for the greater resolution 
and color. 

Although IBM's Profession- 
al Graphics Controller (PGC) 
included hardware-assisted 
graphics drawing, the PGC was 
geared toward the type of three- 
dimensional drawing associated 
with CAD applications. The 
hardware drawing operations of 
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Video Graphics Array (VGA) 





Display Adapter 8514/A 











Enhanced Graphics Adapter (EGA) 
Professional Graphics Controller (PGC) 


Multi-Color Graphics Adapter (MCGA) 


Display Adapter 8514/A 

IBM Comp. 

Consul! your local authorized 

IBM dealer. 

List Price: $1,290 

Requires: PS/2 Model 50, 60, 
or 80. 

In Short: The Display Adapter 
8514/A is IBM's hizh-end video 
board for the PS/2 series. in the 
maximum configuration, the res- 
olution 1s 1,024 by 768 with 256 
simullancous colors. The board 
includes high-level drawing 
functions. 


CIRCLE 436 ON READER SERVICE CARD. 


8514 Memory Expansion Kit 
IBM Corp. 

List Price: $270 

Requires: Display Adapter 
BS14/A. 































In Short: These 16 memory 
chips plug into an 8514/A 1o give 
you 256 simultaneous colors 
rather than 16. 
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Color Display 8514 

1BM Corp. 

List Price: $1,550 

Requires: PS/2 Model 30, 50, 
60, or 80, 

In Short: The 8514 display is 
the only PS/2 monitor capable of 
1,024 by 768 resolution. It can be 
attached to any PS/2 computer, 
but it really only makes sense 
with an 8514/A. Like all of 
IBM's color monitors forthe 
PS/2 series, the contrast and 
screen size are disappointing. 
CIRCLE 498 ON READER SERVICE GARD 








the 8514/A are more main- 
stream and are suitable for 
graphics windowing systems 
such as Windows and the OS/2 
Presentation Manager. In fact, 
the structure and protocols of 
the drawing functions available 
on the 8514/A are quite similar 
to those of the OS/2 graphics 
programming interface (GPI), 
which is the graphics part of the 
OS/2 Presentation Manager. 
This suggests that a Presenta- 
tion Manager driver for the 





IBM Graphics Standards: 
ed From CGA to the Display Adapter 8514/A 





graphies Simultaneous 
'1BM video adapter introduced resolution colors 
Color Graphics Adapter (CGA) 1981 640 by 200 2 out ol 16 


1984 


19B4 


1987 


19B7 


1987 
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Maximum 


640 by 350 
640 by 480 
640 by 480 
640 by 480 


1,024 by 768 















8514/A might achieve a high 
level of efficiency and that the 
8514 may be an ideal video 
board for use with OS/2. 

IBM also makes available 
virtual device interface (VDI) 
drivers for use with the 8514, 
technical reference documenta- 
tion, and an application devel- 
oper’s tutorial package. 

When applications start to 
take advantage of this combina- 
tion, many heads will start to 
turn. PC 





























16 out of 64 








256 out of 4,096 








2 out ol 256K 








16 out ol 256K 








256 out ol 256K 





aod Pageprinter 


continued from page 35) 


Writer Plus side by side on a 
Model 80, we found the Page- 
printer to be slightly faster print- 
ing PostScript text but signifi- 
cantly faster when handling 
large amounts of graphics. 

For instance, our Bylines 
newsletter—used as a test publi- 
cation for PC Magazine desktop 
publishing comparisons—print- 


HP Vectra RS/20 


(continued 33, 


out pretty well, especially if 
you're looking for a file server 
with good disk performance. 
An RS/20 equipped with a 
103MB hard disk, 2MB RAM, 
and HP’s EGA display and 
adapter comes in at $10,335, 
which is about $3,000 less than 
an equivalent PS/2 Model 80 
from 1BM. 

HP's cleverly designed sys- 
tem board probably looks like 
nothing you've seen before. A 
small (6 by 18 inches) planar 
sits at the bottom of the RS/20’s 
huge cabinet and contains the 
80386 processor and its 80387 
coprocessing companion. Wy- 
tek’s 1167 coprocessor is an op- 
tion. This same planar comes 
with a standard equipage of 
2MB RAM in the form of 70- 
nanosecond DRAM mounted 
on interleaved 255K SIMM 
modules. By using optional 
IMB SIMMs, the system can be 


FIRST 


ed from PageMaker in about 
6% minutes on the Pageprinier 
but required slightly more than 
8 minutes on the LaserWriter 
Plus. The graphs and scanned 
image in the test publication re- 
quired a large amount of data 
transfer, allowing the Page- 
printer to take advantage of its 
high data transfer rate. 

But eliminating all graphs 
and images closed the gap. The 
trimmed-down file required 


configured to include up to 
16MB RAM. 

Unfortunately, the RS/20’s 
otherwise clever system board 
does not include a static memo- 
ry cache. That design decision 
explains the difference in CPU 
performance between the HP 
machine and its competition 
from Compaq and the Flex- 
Cache 20386 from ALR. It does 
not, however, explain why the 
RS/20 is a tad slower than 
IBM’s Model 80-111. 

The system board is attached 
at a 90-degree angle to an AT- 
compatible VO board that in- 
cludes six 16-bit slots and four 
8-bit slots, along with a custom 
slot designed for the keyboard 
and mouse ports. The board, 
which can be run at an AT-stan- 
dard 8 MHz or at 10 MHz, also 
includes two custom 32-bit slots 
for memory expansion beyond 
the 16MB you can put on the 
system board. The company 
does not currently offer memory 
boards to fit in these slots. 


Benchmark Tests: HP Vectra RS/20 vs. 
IBM PS/2 Model 80-111 and Compaq Deskpro 386/20 








LOOKS 


about 4 minutes and 22 seconds 
on the Pageprinter and only 4 
minutes and 44 seconds on the 
LaserWriter Plus. 

All inall, the Personal Page- 
printer performs well and ships 
for a reasonable $4,999, includ- 
ing the adapter and software. 
But be prepared for some aggra- 
vation. You'll need to learn the 
utilities if you want to live 
peacefully with the printer. And 
having to load fonts from disk 


The RS/20 can hold up to six 
half-height 5%-inch devices, 
and it comes equipped with a 
1.2MB floppy disk drive and, 
depending on which model you 
select, a Hewlett-Packard-built 
40MB, 103MB, 155MB, or 
310MB hard disk. Up to two 
hard disks can be supported by 
the disk controller. That means 
you can equip the RS/20 with up 
to 620MB of excellently per- 
forming hard disks that, when 
combined with the heavy-duty 
design of the whole system, 
make the RS/20 an ideal file 
server for a local area network. 

There is what looks like (in 
electronic component terms) 
acres of space on the VO board 
for expansion. There's enough 
real estate on a blank RS/20 VO 
board to build a Micro Channel 
architecture—compatible bus, 
and—who knows—it's even 
possible that such a bus could be 
built to coexist on the same 
board with the standard PC- 
style bus. PUI 


Seek 
(mililseconds) 





before printing rates as a major 
irritation and a shining example 
of thoughtless design. 

List Price: IBM 4216 Personal 
Pageprinier, $2,199; Personal 
Pageprinter Adapter/A, $1,950; 
Personal Pageprinter Adapter 
Software, $850. IBM Corp., Old 
Orchard Rd., Armonk, NY 10504; 
(800) 447-4700 (for dealer 
locations). 
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ME FACT 
FILE 


HP Vectra RS/20 

Hewlett-Packard Co. 

3000 Hanover St. 

Palo Alto, CA 94304 

(415) 857-1501 

List Price: Model 40 (IMB 

RAM, 40MB hard disk), 

$7,495; Model 100(2MB 

RAM, 103MB hard disk), 

$8,995; Model 150 (2MB 

RAM, iSSMB hard disk), 

$9,995; Model 300 (2MB 

RAM, 310MB hard disk), 

$11,995, 

In Short: An oversized 20- 

MHz 386-based PC with good 

performance at a good price and 
lots of room for expansion. 
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IBM PS/2 Model 80-111 17 
_ Compaq Deskpro 386/20 V7 
HP Vectra RS/20 V7 


‘The NOP benchmark test is designed to measure raw 
clock speed and memory access time while minimizing 
differences in microprocessors and the effect of memory 
caching. This test executes almost nothing but NOP (“No 
Operation”) machine code inetruction in a big t28K loop. 


32.7 


US (IBM PS/2 Model 80-111 = 100) 


The BIOS Disk Seek benchmark test measures the time 


processor 
the 8086 and 80286 versions of the benchmark test they 
temam multipte instructions. 
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LaserJet font Nirvana. 
Or your $99.” back. 


Witness a LaserJet miracle. 

Glyphix generetes a dazzling veriety of 
downloedeble fonts from e set of four flexible 
typeface outlines. 

Working with your PC, Glyphix makes 
creeting e font as simple es picking an effect 
from e menu. Select sizes from 6 to 60 point. 
Choose from 14 different weights. Portrait or 
landscepe. Condensed. Expended. Slented. 
Patterned. Sheded. The possibilities? Mil- 
lions of them. 


Microsoft Word, WordPerfect, 
Glyphix and our font managers: 
a match made in heaven. 

Let our font managers free you from the 
Purgatory of using fonts with Microsoft 
Word® end WordPerfect®. Sorting through 
PRD files and printer drivers is a thing of 
the past. 

Our manegers build fonts right into Word 
and WordPerfect, giving you the freedom to 
change font es often as you like. Best of all, 
the font managers use Glyphix to create end 
download your fonts autometically, libereting 
megabytes of disk space from font storege. 
With a Glyphix font set and a font manager, 
you have an army of fonts et your fingertips. 

If you're using Aldus Pagemaker® or Ven- 
tura Publisher®, you're ready to use Glyphix. 
(Any package that can read HP soft fonts 
cen manege Glyphix fonts.) 


Hyrvinxe 





C5 Swfte 


Software with capability. And credibility. 





Bitstream 


[Fonts toeoromt __| YES | NO | 
[ronrscaunc | ves | No 


joccrezsoreoo | (2 | 2 YY 


[orramen rome [ONO 
300 x 300 DOT QUALITY YES 


Sie 
CS 


Let the Glyphix Basics lead you through the pearly gates. 


The Basics is a collection of four Chancelor is a decorative face 
typeface outlines, each representing __ thet reflects a cursive hendwritten 
one of the major lettering styles. look. And rounding out the family 
Roman, our version of Times is Rockland, e versetile squere serif 
Romen®, is e clessical serif face that font thet commands ettention in 
hes become a standard for body headline end body copy. 
copy. Helvette, our version of The Glyphix Besics. The Glyphix 


Helvetica®, is a modern sans serif Font Managers. Products that give 
fece designed for presentations end your documents e look of celestial 
headlines. beauty. Order yours today. 


Ne eS a 


Take me to Heaven! 
Basics for $90.90, Glyphix Basics: 
C1 Font Wander tor S79 8, ree 
Send me our WordPerfect Helvette 
jana ce} 
Oo Sete te a caitfleg « of all Chancefor 


the Glyphix type Rockland 
collections. 





Name += sd zTelephone 
Address 
City. Ci‘ OS hatte 


ORDER TOLL FREE: 
(800) 237-9383 


IN DELAWARE CALL (302) 733-0956 


Include $5.00 shipping 2 and handling for one item. $2.50 each additional 
item. Mail orders to SWFTE international, Box 5773, Wilmington, DE 19808. 
Money back guarantee is extended for 30 days from the date of sale. 
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BY EDWARD MENDELSON 


Are you tired of Helvetica Bold 
in all those ‘headlines in your 
desktop publications? Soft- 
Craft's $95 Fonr Effects takes 
any bit-mapped soft font and 
transforms it into a subtle or out- 
rageous variation on the origi- 
nal. You can modify any HP- 
style bit-map font for the 
LaserJet or work from Soft- 
Craft's fonts for either lasers or 
dot matrix printers. 


















Two-Toned Fonts 

Font Effects lets you replace 
the funereal black of existing 
fonts with an unlimited range of 
Patterns, outlines, and 
shades—anything from bold 
stripes to checkerboards to fine 
weaves, You can put frames or 
shadows around characters or 
make fonis print out as white- 
on-black. You can even create 
two-color fonts by printing 
fonts and shadows separately on 
a color printer. Font Effects 
works only with bit-mapped 
fonts. Users of PostScript out- 
line fonts can get similar effects 
from Corel's Newfont (see re- 
view next issue). 


Automatic Installation 

Modifying fonts takes time, 
but a screen preview mode lets 
you save time and paper, and 
you can save even more time by 
modifying only a few characters 
rather than an entire font. 

But you won't want to modi- 
fy a font if you then have lo en- 


More Font Effects to Dazzle 
The Screen and Printed Page 


WYSi fonts! 


VIP version 10 


Foot leetelletioe for Voeture Publiehor 


Copyright (C) 1987 SoftCraft, 


Screan Font 
Re th 


Width Tabi WEMFONTS UID 
tory: C:\ENTUBA 


Pelater: WP LaserJatt 


Inc 


Use the mouse or cursor keys ta select the proper screen font extension 
Select ‘Other’ ta epecify @ ecraen fast extennien cat Ileted. 


Click both mouse keys or hit BSC ta abort 


SaftCraft's WYS\fonts! cames with programs ta install screen and printer fants far 
both PageMaker and Venlura Publisher desktap publishing packages. 





Vhis ta 14-potut Erash Soripe ia a Windewe seroen foat. 
Thiv iy 14-point Blippo Black in o Windows sercen font 
This is 14-point Hobo in a Windows screen font 
This is 14-point Windsor in a screen fonl 
This is 14 powmt Swiss Compresset, another lont suitable lor headlines 
This is Exotic demi- bold, with irs curiows capitals in lower-case 


And this is dignified Baskerville, which looks bener on paper 


And the wtalic Basherville 13 even 


core dignifred in style 


Six headline fants and two styles of Baskerville from Bitstream’ s new Fomware Type- 
face Packages, seen here ina PC Painibrush file. The screen fants are. of caurse, ata 
much lower resolutian than that of the printer fonts. 


dure the headache of installing it 
manually in Microsoft Win- 
dows, PogeMaker, or Venturo 
Publisher. SoftCraft's $95 WY- 


Modified 
Modified 


Variations an Bitstream’ s new Baskerville fant, achieved using Font Effects. 


Slfonts! automatically installs 
all your printer fonts, no matter 
where you got them, and even 
Creates a screen font to match 
each printer font. These screen 
fonts won't win any prizes for 
elegance or sharpness, but they 
do the job. 

You have to buy or create a 
font before you can modify or 
install it. The best engine for 
creating soft fonts is still Bit- 
Stream’s Fontwore Typefoce 
Packoges, which creates bit- 
map fonts for LaserJets or out- 
line fonts for PosiScript printers 
and installs them in etther Win- 
dows or Ventura. Bitstream’s 
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Fontwore also creates screen 
fonts when it creates printer 
fonts, but unlike WYS/fonts!, 
Bitstream’s package can’t de- 
rive screen fonts from fonts you 
already own or from fonts modi- 
fied by programs like Font Ef- 
fects. 

SoftCraft sells a version of 
Fontwore that creates bit-map 
printer fonts only, but ina much 
greater variety of character sets 
than Bitstream’s. Both versions 
use separate typeface packages 
as raw data for creating individ- 
ual fonts. Bitstream has just is- 
sued ten more of these pack- 
ages, including an elegant 
Baskerville and a variety of eye- 
catching headline styles. You 
may never use Helvetica 
again. Pu 


















































































Font Effects 

WYSI fonts! 

SofiCraft Inc. 

16 N. Carroll $1, , #500 
Madison, W1 53703 
(800) 351-0500 

(608) 257-3300 

List Price: Font Effects, $95; | 
WYSlfonts!, $95, 

Requires: Microsoft Windows 
or Ventura Publisher, DOS 2.0 
or later. 

In Short; Font Effects offers 
extravagant special effects for 
HP or SoftCraft's dot matrix 
bit-map fonts. WYS/fonts! pro- 
duces screen fonts to match ex- 
isting soft fonts for Wrtdows or 
Ventura. Not copy protected. 
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Fontware Typeface Packages 
Bitstream Inc. 

215 First St. ! 
Cambridge, MA 02142 

(617) 497-6222 

(Also available from SoftCrafi 
Inc.) 

List Price: $195 each. 
Requires: Bitstream’s or Sofl- 
Craft's Fontware font-creation 
Program. 

In Short: Make-your-own soft 
fonts in ten new styles; 20 other 
ady available. Not 














Mt. St. Helens 
Can Teach Us A Lot 
About Hard Disks. 


yr we 2 


oe easy to use 
rs we © graphic dis- 
. = play and sup- 
be port for DOS 32 
» or 544 inch floppies, 
Sy prompted Pc 





Like a dormant 
volcano, your hard § 
disk is a disaster 
waiting to happen. It 
can blow at anytime. 
And most people don't 





do anything to protect ¢ Magazine to nominate 
themselves. y FASTBACK PLUS for its cov- 
They think the only way | eted Technical Excellence 


Award. The same tech- 
nical excellence that 
made FASTBACK the all-time 
\ bestselling backup utility. 
Don't trust your data to 


to backup files is to do the 
whole disk. And that it 
takes too long. They're wrong 
on both counts. 
With FASTBACK PLUS, daily = 


selective file backup should take ae )* anything less. 
no more than a minute. In fact, , : 
backing up a full 10 megabytes ' A Minute 


on your hard disk can take as 

little as only 4 minutes* And 

that makes FASTBACK PLUS the 

world's fastest backup program. 
Unsurpassed features like | 

data compression to cut 

the number of backup 

disks in half, advanced , 

error correction, 


y A Way Keeps 
wh i Disaster Away 















“With PC AT of equtvalent 
XT machines will vike longer 





Fifth, Genetgiwd Stes, [ie 
N2o(pindostiplex BvRiggao® Ki Rge, 1 70809, ss 
Salés Office: 1322 Bell Avehug Suite 1A, Tusfin. (A Sa i: 25-2775 « (74) 2594 a 
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J.K. Lasser’s Your income Tsx 
Simon & Schuster Software 


Quicken 2.0 
Intuit 


Lotus 1-2-3 2.01 
Lotus Development Corp. 


WordPerfect 4.2 


IN PERSPECTIVE 


The Top Ten Sellers list ranks PC 

business programs according to their sales 

performance in the last week of a 5-week pe- 

riod, It also tracks programs’ rankings over time, in 

this issue (reading left to right) from December 21 

through January 22. A 5-week history is charted to give a 
sense of aprogram’s sales strength over time. Dramatic shifts in 
a particular program’s ranking may be the result of sales promotions 
conducted by individual retailers. Or seasonal factors, such as end-of- 
year-budget purchase decisions, may play a large role in the performance 


of a particular program in any period. More than 12,000 individual locations con- 


tribute to the list. 


Sales information compiled by Ingram Software Inc. 


Some 1,285 callers to the PC Magazine Interactive 
Reader Service answered our request to rate the 
various ways of learning software. Despite what the 
people who answer the tech help lines at software 
companies will tell you, reading the manual is still 
considered the best way to learn. 

The general consensus is that going back and 
forth between the manual and experimentation is 
the preferred method. 

Probably the biggest surprise was the answer to 
our “obstacles-to-leaming” question. A mere 59 
percent of the respondents said poorly written 
manuals were the greatest obstacle, we expected 
even more doc bashing. Many people added the 
comment that “lack of time” was their greatest 
problem. To that we add: amen. 





WordPerfect Corp. 


ee ay 


I: not often that Lotus /-2-3 
loses its number-one pasi- 
tion in PC software sales. Major 
upgrades of other popular ap- 
plications will sometimes 
shoulder their way to the top 
when they’re first introduced, 
but /-2-3 regains the top 
spot as soon as the pent- 

up demand is satis- 


Pj Turbo Pascal 4.0 
Borland International Inc. 


Sylvis Porter's Swittax 
Timeworks Inc. 


Microsoft Corp. 









How do you learn 
new software? 


fied after 2 or 3 weeks. Tax 
season generates that kind of 
sudden wave. 

Tax preparation software al- 
ways ships later than its pub- 
lishers would like, since the 
IRS publishes final guidelines 
late in the tax year (usually 
October or November). Pro- 
grammers then rush to get their 
packages ready for the public, 
By the time the programs are 
finally bug-free (this year, it 
was in late January), John Q. 
Publics across the country are 
lined up. 

JK. Lasser’s Your Income 

Tax and Sylvia Porter's 


Microsoft Windows 2.03 Swiftax have gotten 


out of the block the 


PFS:First Publisher 
Software Publishing Corp. 


PC Tools Deluxe 
Central Point Software 


QuickBASIC 4.0 


10 Microsoft Corp. 


Rankings are based 
on net sales by unit; 
returns are sul 
tracted from gross 
sales. 
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[a] Consuit an expert user | Read a good “guide” book 
oo scammed a Other 
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fastest, but ChipSoft’s Turbo- 
Tax is not far off the pace at 
number 17. 

Lasser is an annual best- 
seller, and TurboTax has stead- 
ily gained ground in recent 
years, but Sylvia Porter’ s Swif- 
tax is debuting with the "87 tax 
year. It's part of a new series 
from Timeworks that features 
the syndicated newspaper 
columnist’s advice spread over 
three modules: tax help, invest- 
ment management, and per- 
sonal finances (see After 
Hours, PC Magazine, Novem- 
ber 24, 1987). 

Celebrity names are starting 
to work for software just as 
much as they do for other con- 
sumer goods: Chuck Yeager’s 
name on a flight simulation 
game helped that program out- 
sell the ever-popular Microsoft 
Flight Simulator within 2 
months of the first shipments. 
It’s proved so successful that 
Electronic Arts tapped Earl 
Weaver to consult on a new 
baseball game. The rumor mill 
says that John Madden and 
Michael Jordan will soon put 
their names on sporting games. 

Another personal finance 
package is also in the Top Ten 
this time: Quicken, a $49 
checkbook manager. It's al- 
ways been a strong seller that 


How would you advise a new 


user to learn new software? 





WAITING IN THE WINGS 


The head-to-head competition between Borland and Microsofi for 
programmers’ loyalties rages on. with only the languages changing. 
Borland’s update to the wildly popular Turbo Pascal has given it the 
upper hand for the moment, and the 1.5 release of Turbo C (essentially 
a bug fix for the very sloppy initial release) is doing well at number 16 


on the lst, 


Bui Microsoft has some cards 11's gelting ready 10 show: a slew of 
languages for OS/2. The first releases won't provide access to OS/2's 
interprocess communication and multiple thread of execution calls. 
The big challenge: writing a fully fleshed-out OS/2 language and 


selling il al a fair priee. 


has flirted with stardom, and | 
this issue’s results will proba- | 
bly turn out to be a statistical 
blip. Quicken’s rank is usually 
somewhere between 10 and 25. 


VGA Making Its Way, Slowly 
Sales of VGA hardware have 
been less than brisk since the 
first boards for PCs and ATs ap- 
peared last fall. The likely rea- 
son: all of the players haven't 
yet checked in. Paradise, which 
did very well with its better- 
than-EGA standard, has mn 
into some last-minute technical | 
difficulties on its VGA board 
and is still not shipping it. Since 
Paradise took a very firm stance 
early on that the board would be 
hardware compatible with 
IBM's adapter while others 
started to ship boards compat- 





What's your greatest obstacle 
in learning software? 





ible only at the BIOS level, a 
wait-and-sce attitude has de- 
veloped at the cash register. 
That waiting may be ex- 
tended by the news that Trident 
(a start-up fueled by renegades 
from Genoa) is ready to ship 
VGA chips that it claims are 
five times faster than IBM's 
chips. Trident has to convince 
board makers that the chip's 
extra speed is worth the risk of 
going with a newcomer rather 
than sticking with tried-and- 
true graphic chip designers like 
Chips and Technologies, Tseng 
Labs, and Paradise. So 


Trident’s design may never 
make it into a board you can 
buy, but it could be a factor by 
the end of the year. 

The really sad part of the 
VGA story is the lack of soft- 





What's the greatest obstacle for 
new users learning new software? 





ware running in VGA’s hi-res 

(640 by 480) graphics mode, 
which uses 16 colors out of a 
palette of 262,144. 

IBM dazzled everybody with 
colorful demos last April, but 
software publishers are still 
waiting to see more VGA in the 
field before they put any more 
irons in the fire. Somebody 
ought to clue them in: software 
sells hardware, 


Final Pit Stop for the 286 
The evolution of 286 PCs seems 
to be in its last cycle. AMD 
(Advanced Micro Devices) still 
can’t deliver 16-MHz 80286 
chips in volume. They're trick - 
ling out, and many compatible 
makers have resorted to the old 
trick of using slower (12-MHz) 
chips that hold up under testing 
at 16 MHz. And now AMD 
finds it can’t raise the cash 
needed to carry out its plans for 
24-MHz 286 chips. Also a fac- 
tor: fear of Intel's long-awaited 
P9 chips, the 80386-compat- 
ible processor that was rumored 
to be pin compatible with 286s 
but is now said to plug into the 
286 socket via a small adapter 
board. The future belongs to the 
386, and ever since Intel cut 
AMD out of that market there's 
been no funding to fuel 286 
progress. —Gus Venditto 
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Disk Optimizer. The original un-fragment software 
now has un-format. Un-believable! 


It’s still the safest, most effective way to 
put the zip back in hard disk performance. 

For more than two years now, Disk 
Optimizer has helped PC users everywhere 
safely restore and maintain the smooth, 
slick, fast performance of their hard disks. 

And now there's a new and improved 
Disk Optimizer that un-fragments files even 
more effectively. And includes enough 
additional disk management tools to 
make it one of the best software values 
anywhere. 

So, who needs Disk Optimizer, anyway? 

Simply everyone who owns a hard disk 
and relies on the speed and convenience it 
gives them. 

That's because DOS is constantly slow- 
ing your hard disk down. It does it by 
breaking files up into pieces. Storing differ- 
ent chunks in different places. And that 
makes everything slower — loading, sorting, 
retrieving, backing up —because your hard 
disk has to chase all around to read and 
write different pieces of your file. 

Disk Optimizer restores the speed of your 
hard disk by putting files back together in 
one contiguous piece—where they belong. 


Just a few of Disk 


Selected PC Magazine’ 
—June 1987 


“I find Disk ae excell 


Disk Optimizer is absolutely, positively 
“disaster proof.” 

It’s sad but true. Some other un- 
fragmenting software could lose your data if 
something goes wrong in the process. Like a 
routine reading or writing error. Or evena 
power failure. 

But have no fear with Disk Optimizer. 
Nothing will go wrong because nothing can 
gowrong. Even if you yank the plug from 
the wall in the middle of the program. It's 
because only Disk Optimizer copies each 
file, piece by piece, then checks the newly 
un-fragmented version for completeness. 
Only then does it go back and erase the 
fragmented version. Not power spikes, 
disk failures or DOS errors—not even 
earthquakes —can cause data loss. And only 
Disk Optimizer makes you that promise. So 
why trust your disk to anyone else? 

It's like a precision tune-up for your disk. 

In addition to un-fragmenting, Disk 
Optimizer also lets you quickly choose 
the optimum layout for your disk. So your 
most-used files have the fastest access. And 

rogram and other unchanging files can 
2 permanently un-fragmented and set 
aside on their own area on the disk. 


Optimizer’s rave reviews: 
5 “Best Of The Best” utiliti 


es, 


nt. Disk access, even 


ng ‘ontasy fonts now takes seconde 4.77MHz, is much faster 


~ Elizabeth foun Doyle, triads 
1 feel this is essential soft : 


~D, Sorenson, Texaco, (: 
“ . » Cali 
: Easy to install use, ee 
~Dan Neilsen, G 
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and mose importantly, 
enetal Electrie Information 


ware for anyone with a hard drive.” 


it works!" 
Systems, NY 


Ree § owe 


The simple menu makesita snap. 
Un-format— one of the powerful new 
reasons to buy Disk Optimizer 

Oops! Make a simple mistake at the key- 
board and you could wipe out your hard disk 
with a'DOS Format command. Butdon't 
worry. "Un-format” will recover your entire 
disk, and all your data, in just moments. It's 
included with your new Disk Optimizer. 

Plus, you get the new “Analyze” program 
witha graphical display that shows your disk’s 
condition so you'll always know when it's 
time to optimize again. You also get “Sorts” 
for organizing directories for the best appear- 
ance and sequence. “Findfile” for searching 
out hard to find files. “Delfile” for locating 
and erasing unwanted files. “Lock” and 
"Unlock" for file security. And more. 

You could spend hundreds on other utilities 
and still not get all the functionality packed 
into Disk Optimizer at no extra charge. 

Use it once and you'll discover what 
nearly 200,000 users already know— 
$69.95 isa small price to pay for the speed, 
convenience and safety you get only with 
Disk Optimizer. 

Look for the new Disk Optimizer 
at software dealers everywhere. Or order 
directly from SoftLogic Solutions by call- 
ing us toll-free. 


Disk . 
ay Optimizer*69” 
SOFTLOGIC 
SOLUTIONS 
SoftLogic Solutions, Inc. 
One Perimeter Road 


Manchester, NH 03103 
800-272-9900 (603-627-9900 in NH) 


Call 800-272-9900 
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BY HOWARD MARKS 


Some PC users live by an old 
saying that goes: when all you 
have is a hammer, everything 
looks like a nail. They use /-2-3 
as a word processor and use 
word processors to edit their 
program code. 

A professional carpenter 
knows the value of proper tools, 
and a professional programmer 
is likely to prefer a program- 
mer’s editor for code writing. 

The difference between a 
word processor and a program- 
mer's editor is rooted in the dif- 
ference between programs and 
the written word. The basic 
units of English documents are 
words, sentences, and para- 
graphs, while program files are 
made up of lines. Therefore the 
features of a good word proces- 
sor (like left margins and word 
wrap) get in the way while you 
edit programs. In addition, most 
word processors keep their files 
in unique formats, while the 
language programs that process 
program files require ASCII 
text files. 

Brief \ets you open as many 








windows as you like into differ- 
ent files or into different areas of 
the same file. Changes made in 
one window are automatically 
reflected in any other open win- 
dows. 

Unlike most editors* limited 
undelete function, Briefs undo 
can reverse almost any com- 
mand, including block moves. 
You can mark blocks by col- 
umn, character, or line and then 
perform all sorts of manipula- 
tions on the marked block. You 
can search and replace (which 






















BY STEPHEN RANDY 
DAVIS 


It didn’t create major waves 
when it was first released, but 
the second version of The Oak- 
land Group’s screen manage- 
ment program, C-Scape, could 
send C programmers reeling. 
C-Scape is a library of some 
200 procedures that will simpli- 
ify the rapid creation of attrac- 
tive and flexible text menus un- 
der any of the popular C 
compilers. C-Scape is well 
thought out, using object-ori- 
ented techniques based around 





the *‘printf”’ concept familiar to 
C programmers. Included with 
C-Scape is an improved version 
of Oakland's screen designer 
and code generator, Look & 
Feel. 

Individuat menus may be of 
the pop up, pull down, or ex- 
ploding variety (with free 
choice of border), and they may 
be stacked on top of each other. 
Menus created with C-Scape are 
limited in size only by available 
RAM—C-Scape auto-scrolls 
menus onto the available 80- 
column and 25-, 43-, or 50-row 
display. You have full control 
of each of the fields within the 
menu, and you can define your 








Bricf’s block moves and text formatting make the application quite helpful in eduing 
program code, but the macra functions are remarkable. 





Brief calls ‘‘transform’*) on the 
block, move it, and even con- 
vert the whole block to upper- 
case. 

Briefs macros are incredi- 
ble. You can remap the key- 
board, fix your program's in- 
dentation, or anything else you 
can think of. You can even as- 
sign macros to keys and use 
them as if they were built-in 
Brief commands. 

You can even set up Brief to 
retum to the same exact spot in 
the program you were editing 


C-Scape Library Takes the C 
Screen Work Out of Your Hands 


own data types for individual 
fields using C-Scape’s field 
functions. C-Scape does not 
support graphics display modes 
or rodent input. 

The Look & Feel display 
editor reduces disptay develop- 
ment time by taking displays 
and generating C programs 
(containing C-Scape calls) to 
produce them. Look & 
Feel—generated C programs can 
be edited and fine-tuned. Look 
& Feel also accepts screens gen- 
erated by Dan Bricklin’s Demo 
Program. 

C-Scape comes with 500 
pages of clear documentation. 
No royalties are required for 





$1 95 Brief: The Right Tool for Editing Code 


the next time you load it. 

Brief is handy for C pro- 
grammers, since it automatical- 
ly indents their programs for 
maximum readability. 

Those of you still using 
WordStar to edit your programs 
will be amazed at how much 
easier it is to use the right tools 
for the job. Pv 


Brief, Version 2.0t 

Solution Systems 

545 Main Si., #410 

South Weymouth, MA 02190 
(617) 337-6963 

List Price: $195 

Requires: 192K RAM, two 
disk drives (hard disk recom- 
mended), DOS 2.1 or later. 

In Short: A very powerful pro- 
grammer’s editor. Strong points 
include unlimited windowing, 
support for EGA 43-line mode, 
tuacros, full undo, and automal- 
ic indenting. Strongly recom- 
mended. Not copy protected. 


C-Scape (with Look & Feel) 
The Oakland Group 

675 Massachusetts Ave. 
Cambridge, MA 02139 

(800) 233-3733 

(617) 491-7311 

List Price: Borland Turbo C 
and Microsoft C Versions (ob- 
ject only), $99.95; source code 
version, $279; demo disk, $10. 
In Short: An involved but pow- 
erful screen-handling package 
for C. Not copy protected. 
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programs developed using C- 
Scape. In addition, you can pur- 
chase C-Scape’s source code. 
An inexpensive demo disk is 
available to the skeptical. ZF 
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Doing Business Since 1980 A Division of CW Marketing, inc. 


Purchase Orders Accepted — Ask for National Accounts 


Low Prices are BORN Here, \W/—_ 
RAISED Elsewhere! > ==: < 
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SOFTWARE 


LogiMouse ... Call LogiMouse with Logi Cadd . . 
LogiMouse with Paint ‘oom ne $ 89 Logi Buss Mouse with Logi Cadd 


Logi Buss Mouse with Paint .. . .$ 89 LogiMouse with Publisher 
Logi Buss Mouse with Publisher 


Lotus 1-2-3/ Lotus Hal Bundie > #" = © f. Word Perfect/Word Perfect Library Bundle 


Chuck Yeager Adv. Fight Senulator 
Lets C 


; $ 
Leading Edge W/P w/Spell & Merg. Call 
Microsott Word 40...  » $185 
Multrmate Advantage Il. ». 249 
PFS Professional Wate... ... 
Volkswniter 3 
Volkswriter Deluxe Plus... . 
Webster New World Writer... 2. 
Webster Spell Checker. ...... Typing Tutor WV 
Webster Thesaurus siniats p 
Word Perfect | oe oi 
Word Perfect Executive Fash eee eae my 
Word Perfect Library ........ i Be ote e ae PC Buss Pius Mouse (New Ver )wpaint. 
Wordstar Pro Pack40....... - RE: sss 79 PC Mouse (New Ver.) wipamt 
Wordstar 2000 Plus 30 eyworks ... in Prntmaster Plus 


Dollars & Sense w/Forcast . : 
Toteas Managing Your Money 40. 


a 


sauielkat Ben 


Compiler (Microsofl]....... 
Fortran Compiler (Microsott) 40 fear 
Lathe C Compiter 
Macro Assembler (Microsoft) 


by te eeees 
Summasketch 12x12 Plus... 6.5 


Harvard Total Project Manager I MS Works ane ae i seg 
Microsoft Project 40 Cal tee One White Plus 2.0 ag , 
Super Project Plus } tenes One Write AR, AP, Payroll 6... reer 
Timeling 20... ye cee rte Time Siips P } 











1-800-426-6659 


Turbo PC/XT w/640K & 1 Dnve 
Turbo PC/XT w640K &2Drves . . 
1%7:<...... Turbo PC/XT wi640K, 1 Onve & 20 MG. 
Turbo PC/XT wi640K, 1 Onve & 30 MG . 
4 TURBO PCXT PC 286 12 MHz Zero Wait State w1024K, 
1.2 Floppy Drve 
256K Memory, 360K Brand PC 286 12 MHz Zero Wait State w/1024K, 
inn . Name Floppy Drive, 1.2 Floppy. 40 MG . . 
195 Watt Power Suppty PC 386 16 MHz, 1 MG RAM, 1 Drve, 40 MG . . 
Slide Case, AT Style Keyboard, MonGraphics Card with Parallel Printer Port. . . 
410 MHz Clock Speed, Color Card w/Paralie! Printer Port 
(Keyboard Selectable), Amber on ‘Swevel Tit Lg 
AT Mult 4 
8 Expansion Slots XT Mult VO Card 
Color Monitor (RGB)... 
Autoswrich EGA Card... 
VO Card (SenalParallet) . 
VO Card (Senal/Clock Calendar) 
Enhanced Keyboard. 
12008 Modem (INT) WSW . 
12008 Modem (EXT) WiSW . 
2400B Modem (INT) W/SW 
2400B Modem (EXT) WSW. 


seseSasesn 


38822 


HARDWARE 


Teac 
1.2 MEG AT 
Toshiba 


Above Board PS/AT 4120 
inboard 366 wicable 
Orchid 


N 
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To Place an Order 1-600-426-6659 
To Folow Up on an Order (602) 944-2552 
Order Line Hours. Mon-Fri. 7a.m.-Gp.m. 
Grae Procsouny 150) 94-1097 
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A Suite of Calculators: Dalin 
Wheels Fasy to Use, Expensive 


BY BARRY SIMON 


If someone offered you a set of | 
wheels, you'd probably have vi- | 
sions of a souped-up sports car, 
but Dalin has introduced a tricy- 
cle—three software packages 
called Daily Wheel, Scientific 
Wheel, and Professional Wheel. 


Each is a set of several individ- | 


ual calculational programs with 


only a command set in com- 


mon, bul without the ability to 
exchange data. 

The Wheel programs support 
the basic scientific functions 
and also let you type in com- 


plete formulas to be evaluated | 


and then changed with a full- 
screen editor. 

Daily Wheel comes with a 
pop-up resident program (tak- 
ing 150K and offering unit con- 
version and calculator modules) 
and a more versatile standalone 
calculator. Scientific Wheel 
comes with a pop-up taking 
160K, similar to the one in Dai- 
ly Wheel, and a lovely stand- 
alone function analysis module. 
Professioual Wheel consists of 
four standalone programs: en- 


Wheel pop-up modules, a 
‘function calculator,’’ and a 
statistical analysis package. 

My favorite module was the 
function analysis from Scientif- 
ic Wheel. You type ina function 
of one variable and its limits, 
and the module computes all the 
zeros, the maxima and minima, 
and all the inflection points. 
Plus, it graphs the function or 
even docs a numerical integra- 
tion or differentiation. 

Each program is slickly pre- 
sented, bul severely limited. 


Often, the functions are restrict- 
ed to a single variable. The 
number of lines in any '‘work- 
sheet"’ is not large, and the cal- 
culator doesn’t have true vari- 
ables. The statistical analysis 
module is limited to 200 data 
points and cannot import from 
other programs. 

All the programs’ features 
are available in more-powerful 
versions elsewhere. For exam- 
ple, APL and Point Five give 
more-flexible full-screen for- 
mula editors, and Eareka, 


The WHEEL Function Analysis 


\Function | y = sin(3#x)/sin(x) 


| 


| rad GRE BE.BEE Sc 


pp Operations 


Result 
2.426 


3.01 
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Scientific Wheel s Functional Analyses module returns the maxuna and minima, u- 
hanced versions of the Dail ry flection pnts, and a graph when you give it the function of a variable and us hits. 





Professional Wheel, 

Version 1,0 

Scientific Wheel, Version 1.0 
Daily Wheel, Version 1.0 
Dalin Inc. 

P.O. Box 33308 

Granada Hills, CA 91344 

(818) 360-7058 

List Price: Daily or Scientfic 
Wheel, $99.95 each; Profes- 
sional Wheel, $199.95. 
Requires: 256K RAM for Dai- 
ly/Scientific , 384K for Profes- 
sional, CGA, EGA, or Hercules 
for graphics modules; DOS 2.0 
or later. 

in Short: Each package is acol- 
lection of several well-done but 
limited calculational programs. 
CIRCLE 439 ON READER SERVI 


MathCAD, and TK! Salver find 
roots of equations in many vari- 
ables, rather than just one. The 
one virtue of the Wheels is that 
they really are easy to use. 

The price of the combined 
Daily or Scientific/Prafessional 
Wheels is essentially the same 
as the price of MathCAD. In 
terms of the price/performance 
ratio of other scientific pack- 
ages, [ can only conclude that 
the Wheels are gua 4 | 
overpriced. 


Ashton- Tate Free Space Puts More in Less 


BY EDWARD MENDELSON 


The classic study of hard disk 
organization is the stateroom 
scene in the Marx Brothers’ film 
A Night at the Opera. 

Before your disk gets as 
packed as Groucho’s first-class 
cabin, it's time to think about 
data compression. Ashton-Tate 
Corp.'s $69.95 Free Space 
(written by Stoneax Associates) 
squeezes data files to half their 
normal size and does it automat- 
ically and transparently. It 





doesn‘t make you issue a com- 
mand to pack a file or unpack it 


later—but it's smart enough to 
compress only the data that you 
want lo squeeze. 

Free Space creates a read- 
only DOS file up to 2MB. It 
tricks DOS into treating the file 
as anew disk with its own drive 
letter. When you write a file to 
this new ‘‘disk,"* the memory- 
resident part of the program 
compresses the file. When you 
read the file, the program de- 
compresses it. You copy files to 
and from this new ‘‘disk,”* just 
as you can with any other disk. 
If you ask DOS for the '‘disk's’’ 
directory, it reports the uncom- 
pressed sizes of the squeezed 
files. 
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An optional security system 
makes the compressed '‘disk’’ 
accessible only if you type ina 
password at boot-up. And you 
can have multiple ''disks’* with 


separate passwords for each. 
Free Space is so elegant that 
Margaret Dumont might want to 
keep a copy on her jJewel-en- 
crusted laptop. i 


EF ATGST SEVIS E 


Free Space 

Ashton-Tale Corp. 

2010] Hamilion Ave 
Torrance, CA 90502-1319 
(800) 437-4329 

List Price: $69.95 

Requires: 55K RAM, one disk 
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drive (hard disk recommended), 
DOS 2.1 or later. 

in Short; A transparent file- 
compression utility. Not copy 
protected. 
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FINISH FINANCIAL WORK 
FIVE TIMES FASTER. 





ntroducing Quicken* Version 2— 

absolutely the fastest, easiest way to 

write checks, keep financial records, 

track income and expenses, budget, 
and manage your cash flow. It’s ideal for 
business and personal use. 


Now, Finish Financial 

Chores in Seconds. 

Quicken completes your financial work 

5 to 8 times faster than ever before: 

= Analyze budget vs. actual expenses by 
month for 12 months: 4 seconds 

= Look up a check you wrote 1000 checks 
ago: 1 second 

« Write and print 20 checks and update all 
records: 3 minutes 

= Compile an itemized list of tax deduc- 
tions for the year: 3 seconds 

How can it be so fast? Quicken uses 

indexed files and speed-optimized C and 

assembler code — the very latest in 


high-speed technology. 


So Automatic, It Eliminates Work. 
Quicken’s fully automatic “macros” 
eliminate repetitious clerical work. Macros 





Quicken remembers the bills you forget. 


remember your bills, print your checks, 
and update all records automatically. All 
you do is sign the checks. 


In fact, Quicken is so automatic it reminds 
you to pay your bills even if you forget to 
use it! Simply turn on your hard disk PC, 
and Quicken's pop-up Billminder™ 
appears when you need to pay bills. 


No Need to Alter 

Your Bookkeeping Procedures. 
Quicken is easy to use because it works 
just like your checkbook. There's no need 
to change your bookkeeping format or 
learn anything new—no accounting 
jargon, no “debits; no “credits” 

Quicken also comes with comprebensive 
on-line help, a complete manual, and free 
technical support. 

Here's what the critics say: 

“I've never seen such an easy-to-use 
manual or software that's so simple to 
use” Martin Blumenthal, inCider Magazine 





“Extremely alg and fast? 
er Dyson, Industry Analyst 


“Absolutely the best small accounting 
program made” Bob Schwaback, 
Universal Press Syndicate 
New Features for Business. 
Quicken provides special sections for 
businesses covering payables, receiv- 
ables, cash flow forecasting, payroll, petty 
cash control and job, client, and property 
bookkeeping. 
If you’re a doctor, property manager, 
accountant, consultant, or manage any 
type of small business, and you write 
checks, Quicken will save you time and 
money starting today. 






Quicken finishes 
all this in 
under 5 minutes! 


Free 30-Day Trial. 
Try Quicken. If you're not 100% satisfied, 
return it within 30 days and pay nothing. 


Specifications 
Software Compatibility: Exports data and reports in ASCII. 
Also exports in Lotus* format with optional Transfer Uulity. 
Hardware Compatibility: AILIBM* PC, AT," PS/2° and 
compatibles with 256K RAM and DOS 2.0 or higher. All 
panters. Alf monitors. Also available for Apple” Me, lic 
and GS with most of the same features. 

Capacity: Number of bank accounts unhmited. 

Number of transactions. unlimited. Maximum amounts. 
$9,999,999 99. Number of income/expense categones: 
250 with 256K, thousands with 512K RAM. 

Other: Not copy:protected. Checks are aEproved for all 
financial instituuons in the U.S and oe 





ii 





NOT COPY PROTECTED 
Try Quicken for 30 Days Free! If not 
completely satisfied, return Quicken within 
30 days for a full refund (including $3.00 
shipping seule cha F 

i “UV Q 4% 


‘ 


Or send coupon with Reet! to: Intuit, 





540 University Ave., Palo Alto, CA 94301 
(1 Check enclosed (No purchase orders) 
!OVisa MasterCard OAmex 
| Card No. Exp. 
| Name 
City ee Sale 
Zip_______ Phone. 


OB Quicken, $49.95 plus $3.00 shipping & 
handling. CA residents add sales tax. 

QIBM version Qo Acme TI version 

154" disk O34"d 

Transfer to Lotus Utility totaal $19.95 

| Current Quicken owners—Call our 800 
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BY DONALD TRIVETTE 


A CD-ROM holds a staggering 
amount of data—so much, in 
fact, that very few applications 
use more than a quarter of the 


GeoVision, of Norcross, Geor- 
gia, has actually come close to 
using the entire capacity of a 


disc U.S. Atlas of the United 
States. It takes that much 
data—530,000,000 bytes—to 
display any place in the main- 
land United States, Alaska, and 
Hawaii to a scale of 1 :62,500. 
GEOdisc is a database that 
runs under GeoVision'’s Win- 
dows on the World software, 
which in tum uses the Microsoft 
Windows environment in order 
to manage the screen, mouse, 
and external devices such as 
printers and plotters. And be- 
cause GEOdisc is a CD-ROM 
product, you need a copy of the 
Microsoft CD-ROM exten- 
sions, as well as DOS 3.2 or lat- 
er. Installing these layers of 
software is harder than it 






























Here’s a deal you won't want to 
pass up if you've got cven a 
passing interest in program- 
ming. Solution Systems is of- 
fering a free booklet, ’*World- 
Class Programmers’ Editing 
Techniques."’ 

It consists of short interiews 
with seven of the more-influen- 
tial programmers in the short 
history of personal computing, 
including Wayne Ratliff, 
aBASE’s first father; Walt Pen- 
ney, akey designer of Dr. Halo, 
and that legendary duo Bob 
Frankston and Dan Bricklin, 
who wrote VisiCalc together. 

There’s a crass commercial 
motivation behind this largess 
that’s easy to excuse: all of them 
use Brief, the programmer's | 
editor (see review of the latest 





space that is available. Now | 


CD-ROM with its new GEO- | 


Free Tips from World-Class Programmers 
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sounds, and it took several at- 
tempts to get all the pieces 
working together amicably. But 
finally they did, and the installa- 
tion was worth the trouble. 

You select an area of the 
United States cither by name 
from a gazcttcer or by gco- 
graphic region. A region con- 
tains several states, and once 
you display a region on a small 





version, page 43), which just 
happens to be published by the 
sponsor of this little booklet. 
But that’s not all they talk 
about, and when they do talk 
about Brief, some of their com- 
ments are critical. 

Here's Bricklin on building 
code into recyclable modules: 
“"L try, but'it rarely works out 
that way. You end up with a 
code that is very ‘barnacled" 
(that’s a word that Bob Frank- 
ston uses a lot).’’ 

Not all of the interviewees 
are as colorful as Bricklin, but at 
15 pages, the booklet’s worth 
your time. 

You can write Solution Sys- 
tems at 541 Main St., #410, 
South Weymouth, MA 
02190.—Gus Venditto 


























The southeastern region of North Carolina with overlays showing rivers and high- 
ways. The surveyor taal shows the distance in feet, kilometers, or miles between points, 
and the cursor displays its exact longitude and latitude coordinates. 


scale, you can use the zoom 
command to pick an area to en- 
large. To display a detailed map 
of southeastern North Carolina, 
for example, you would use the 
mouse to pull down the zoom 
menu and click one of the cn- 
largement sizes that range from 
2x to 64x; then move the cursor 
over the area of the map you 
want enlarged, and click again. 
Within minutes a new map ap- 
pears. At the largest scale, the 
screen width represents about 
40 miles. 

Windows on the World has 
various options to customize 
and manipulate the graphical 
data. An overlay menu controls 
which features appear on the 
map, including bodies of water, 


| water courses, highways, rail- 





toads, federal districts like na- 
tional parks and military bases, 
and state and county bound- 
aries. Text names and symbols 
can be shown for airports, 
roads, and towns. 

A Create option allows you 
to draw and label your own fea- 
tures—such as pipelines, case- 
ments, or property boundaries. 
Another feature lets you calcu- 
late the exact longitude and lati- 
tude of any point under the 
cross-hair cursor; at the same 
time, a surveyor tool calculates 
distances between points in 
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| without flaws and bugs—it’s 
| slow, and parts of the interface 





The U.S.A. on CD: Windows on the World 


Lets You Customize Maps, Build Your Own 





, on the region, this may consume 





feet, kilometers, or miles as the 
cursor is moved across the 
screen. It’s a lot like using a 
CAD/CAM system with geo- 
graphical data. 


Slow Transfer Rate 
Although a CD-ROM holds 
a huge amount of data, it has a 
relatively slow transfer rate. It 
can take minutes for a detailed 
map to be drawn, so Windows 
on the World \ets you save all 
the data for any particular re- 
gion on a hard disk. Depending 


as much as ! or 2 megabytes of 

the hard disk, but it speeds up 

map creation dramatically. 
Windows on the World isn't 


with Windows 2.0 are incom- 
plete—but GeoVision is work- 
ing to fix them and to put even 
more detailed data on compact 
disc. One day soon, we'll be 
able to display street maps and 
major buildings on our PCs. 
And then, in our cars. PC 





I FACT 
FILE 


+, 


| Windows on the World 
GEOdise U.S, Atlas 
GeoVision Inc. 

270 Scientific Dr. 

Norcross, GA 30092 

(404) 448-8224 

List Price; $495 each 
Requires: 640K RAM. hard 

| disk drive, 286-based compul- 
er, EGA or VGA, mouse, CD- 
ROM player and Microsofi CD- 
ROM exlensions, Microsoft 
Windows (Version | .0 or 2.0), 
DOS 3.2 or later. 

In Short: A U.S. allas on CD- 
ROM and accompanying soft- 
ware used to display, manipu- 
late, and customize maps. 
Useful for those who work with 
geographical data. Not copy 
protecied. 
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When you need to move quickly among programs and files, 
Software Carousel carries the load for you. 


Why get dragged down by that 
old PC technology? 

Despite the ee inciea ibe of today's 
PCs, there’s one thing they stilldon’tdo. 
And that’s work the way people work. 
Jumping from one task to another—from 
budgets to memos to phone calls and back. 

So every time you need to change 
programs or just look at another file- it’s 
the same old, tiresome routine—saving, 
exiting, loading, retrieving. Not very con- 
venient. Not very human. Now you could 


wait for the “next generation” of computers. 


Or use Software Carousel, and get the speed 
and convenience you need today, with the 
software, and computer, you already own. 
Here’s how to make Software Carousel 
work for you. 

Software Carousel is the amazingly easy 
way to switch almost instantly from Word- 
Perfect to 1-2-3 to dBASE to DOS to what- 
ever else you want. Or go from one file to 
another in the same program. All without 
saving or retrieving—or wasting a precious 
moment of your time. Or your computer's 
memory. 





le works by creatinga number of indepen- 
dent software slots to load your programs 
into. You get up toten of these software 
slots, so youcan load up to ten programs. 

Need to crunch numbers? Hit a key and 
there’s your spreadsheet. Need your word 
processor? Don’t bother saving your spread- 
sheet file. Just whip over to your document 
and do your work. Snap back toyour spread- 
sheet and it's just like you left it. It’s like all 
your programs are “pop-ups,” just a hotkey 
away. 

Or load the same program into a few dif- 
ferent slots, each witha different file. Now 
go from one to another in an instant. 
Here’s the best part of all. 

You may have heard about some other 
“environment” programs that claim to do 
something similar to Software Carousel. 
But there are several important differences. 

First, they make you split your memory 
up among the programs you want to use. 
Software Carousel lets you use all available 
memory ineach and every program. It even 
supports expanded and extended memory. 

Other environment programs work with 
only some software. Software Carousel 


wien 


works with everything. Period. It even 
resolves conflicts among memory resident 
programs. 

Other software creates a working envi- 
ronment that's complex, unfamiliar, with 
cra little windows and strange com- 
mands. Software Carousel takes minutes to 
set-up just the way you want it. All your soft- 
ware looks and acts exactly as it always did. 
It’s so downright useful, even IBM® 
recommends it. 

Even as you read this page, there are tens 
of thousands of Software Carousel users zip- 
ping through theit work without laborious 
and repetitive commands. And without the 
usual 640K limit imposed by DOS. In fact, 
even IBM recommends Software Carousel 
for use with their most popular mainframe- 
to-PC communications package. 

We think you'll agree, that with this 
kind of speed, convenience, andnext- 
generation performance, $79.95 isa small 
price to pay. 

Look for Software Carousel at software 
dealers everywhere. Or order direct from 
SoftLogic Solutions by calling us toll-free. 
If, after thirty days, you're not satisfied that 
Software Carousel is the right way to get that 
old PC technology off your back, we'll gladly 


arrange for a refund of your purchase price. 


Software , $7Q95 
1s| Carousel’ /? 
SOFTLOGIC 
SOLUTIONS 
One Perimeter Road 


Manchester, NH 03103 
(603-627-9900 in NH 


Call 800-272-9900 


IBM ina tegutered trademark of #6 
International Business Machines Corporation 
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With advanced power and five times more 
speed, LANLink 5X™ has emerged. 

Coming from award-winning, state-of-the- 
art technology, the new LANLink 5X™ boldly stands 
up to the challenge posed by costly, hardware- 
dependent networks. 

That takes guts for a software-driven net- 
work. But we're confident. 

Because we've discovered a high-speed 
networking channel that’s already built into most 
PCs...the standard parallel port. 

The High-Performance Alternative to 
Network “Boardom.” Half a Megabit per second, 
with over 500 feet between connections. That's the 
astonishing rate at which LANLink 5X™ transfers 
data between PCs or PS/2s using ordinary 
parallel ports. 

But you're not restricted to parallel ports. 
The very same sockets you'd use for modems... 
connect PCs at 115 Kbps. Plus, you get remote 
access support and multi-tasking performance 
under PC-MOS/386™or PC-DOS. 





More Network Guts 
Than Most Network Boards 






Superior Results at Inferior Costs. 
LANLink 5X™ lets network users share data, 1000s 
of DOS programs, files, and printers. For about the 
same cost as one network board, you can install a 
five-user LANLink network. Without special hard- 
ware...and in less than two hours. 

Get Network Guts Without Network 
Boards. LANLink 5X™ is immediately available 
and comes with a money-back guarantee. Its 
price of $595 includes a server and a satellite mod- 
ule plus the network operating system. 

Call The Software Link TODAY for complete 
details on the fastest software-driven network 
that's ever been available. 

CALL: 800/451-LINK 


(In Georgia: international/OEM Sates: Resellers/VARs: FAX: 
404/441-2580 404/263-1006 404/448-5465 404/263-6474 


3577 Parkway Lane, Atlanta, GA 30092 Telex 4996147 SWLINK 
The Soitware) Link/Canada CALL: 800/387-0453 


THE SOFTWARE LINK 


DEALER INQUIRIES INVITED 


LANLink, LANLink 5X, & PC-MOS/386 are trademarks of The Software Link, Inc re au eases racer ase TOM Corp: Prices an ecnnicallepecaicaions sutject Wi crerios. 
Copynght ©1988. All Rights Reserved 
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Insight Development Corp., 
which developed LaserPlotter 
to enable laser printers to plot 
HPGL output, has now done the 
same for |8- and 24-pin dot ma- 
trix printers. 

MatrixPlotter accepts vector 
graphics files and converts them 
into bit-mapped raster images 
that print out at the highest reso- 
lution of your printer. The pro- 
| gram has drivers for the Toshiba 
300 series, Epson dot matrix 
printers, and their compatibles. 

The self-configuring pro- 
gram uses a pop-up menu user 







LN 











Logitech’s New HiREZ 
Mouse Has Resolution 
Of 320 Dots per Inch 


Logitech says it's the first firm 
to offer a mouse like HiREZ, 
with its sweeping resolution of 
320 dots per inch. 

The three-button varmint 
uses 62 percent of the desk 
space a standard 200-dpi mouse 












MatrixPlotter from Insight Development 
Turns Your Dot Matrix Printer into Plotter 


. would output—line width, and 


fnsight Development's $99 MatrixPlotter enables you ta produce plotier file output by 
using either a 24. or 18-pin dot matrix printer. 


interface to set options—such as 


patterns or gray-scale to repre- 
sent the colors that a plotter 


resolution. 

List Price: MatrixPlotter, $99. 
Requires: i28K RAM, 18- or 24- 
pin dot matrix printer (call company 
for compatibility information), 
DOS 2.0 or later. Not copy 
protected. Insight Development 
Corp., 1024 Country Club Dr., 
#140, Moraga, CA 94556, (415) 
376-9451. 
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mouse, including the Microsoft 
Mouse standard, according to 
Logitech. 

Logitech includes two driv- 
ers, a pop-up menu creation 
utility, menuing for 26 applica- 
tions, a /-2-3 driver, and a text 
editor called Point. 

List Price: HiREZ. $149. 
Requires; 256K RAM, DOS 2.0 or 
later. Logitech Inc., 6505 Kaiser 


DartCard Furnishes 
Up To 704MB RAM, 
Mounts in a Drive Bay 


A memory expansion system 
that mounts in a half- or full- 
height disk drive bay has been 
announced by Newer Technnl- 
ogy. of Wichita, Kansas. 

Memory boards of 4-, 16-, 
or 64MB capacity are available. 
Upto five of these boards can be 
installed in a half-height rack, 
and up to 11 ina full-height, for 
a total of 704MB. Four Dan- 
Card racks can be daisy-chained 
in anexternal chassis fora grand 
total of 2.8 gigabytes. 

Different ‘personality mod- 
ules"’ allow the DartCard to be 
used with an AT-bus multifunc- 
tion interface, SCSI, and ESDI. 

The AT-bus interface and 


LTO, 









controller yields nonvolatile 
hard disk emulation and up to 
ISMB of AT extended or SMB 
of LIM expanded memory. The 
SCSI module means DartCard 
works with Macintoshes et al., 
and ESDI lets you use it with 
PS/2s. 

Power for the unit comes 
from the system, external AC, 
or a battery pack. 

List Price: DartCard, half-height 
starter kit with 4MB RAM and 
controller card for XT or AT, 
$2,595; $50 extra for full-height 
rack; 4MB memory boards, $1,395 
each, |6MB memory boards, 
$9,995; external chassis and 
controller, $695. Newer Technology. 
1017S. Rock Rd., #4, Wichita, KS 
67207; (316) 685-4904. 
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DartCurd gives sou up to 704MB RAM for extended, expanded, or RAMdisk memory. 
dtcan occupy a disk drive bay or its own chassis. 























would use for an equivalent cur- 
sor move. 

Itcosts $149 and works with 
any software that requires a 


Dr... Fremont, CA 94555; (415) 
795-850). 


Travellng Software, of 
Bothell, Washington, the maker 
of Lap-Link, is offering a utility 
. that transfers files between Ma- 
cintoshes and IBM Personal 
Computers, including PS/2 
models. Traveling Software 
claims its Lap-Link Mac is the 
fastest IBM-to-Mac data trans- 
fer program available. 

The $139.95 Lap-Link Mac 
transfers files at 57,600 bits per 
second over a cable that con- 
nects to standard serial ports. 
The software splits the screen 
into two windows, one side 
showing the files on the Mac 
and the other on the PC. 

Traveling Software equips 
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Logitech's $149 HiREZ Mouse permits faster cursor motion with its 320-dot-per-inch 
resolution, suiting it to use with high-resolution monitors 


PC MAGAZINE ® MARCH29,1988 
51 





P LAP-LINK Mac Connects PCs and 
Apple Macintoshes at 57,600 bps 





Lap-Link Mac with options for 
converting Microsoft Word,: 
MacWrite, WordPerfect, Excel, 
and PageMaker files into the 
target machine’s format. The 
manufacturer encloses both 3'4- 
and 54-inch disks for the PC, a 
.3%-inch Mac disk, and a 6-foot 
connecting cable. 

List Price: Lap-Link Mac, 

$139.95. Requires: 256K RAM on 
the PC or PS/2 and 128K RAM on 
the Macintosh, one disk drive, DOS 
2.0 or later. Not copy protected. 
Traveling Software Inc., N. Creek 
Pkwy., Bothell, WA 98011; (206) 
483-8088. : , 


ar 
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FAX #: (602) 246-7805 


Order Line—1-800-421-3135 Servicing our PC buyers with 
Order Status and low pricing and technical 
Technical Support experience since 1979. 
602-246-2222 


RP covers lea 





— HARDWARE — 
FREE SOFTWARE! 


Purchase over $100 and recerve one of these disks absolutely FREE! Purchases 
over $250 get two free disks, over $400 get three, or get all four disks when your 
purchase is over $5001 1) MIXED BAG—A great assortment of utilities and games. 
all packed on one disk. 2) PC-WRITE—Try this famous feature packed word 
processor. I's 3 winner! 3) FONT-SET—Lets you set popular fonts like bold, under- 
fine, etc. on most late model printers from Citizen, Epson, NEC, Okidata, Pana- 
sonic, Star, Toshiba, etc. You can even use your printer lika 8 typewnter! 4) ABC- 
UST—Great mailing list program! Sort on any field, do qualified searches, pnnt 
reports and mailing labels, and more! 


Laptop Portables 


Computers 
NEC Multispeed $1499 
NEC Powermate Portable 
20MB 


BRSESSaN 


AST 286 
Premium 
Computer 


512K, axpandable to 2 MB on tha 
system board, RI enhanced style 
keyboard, parallel, serial and 

clock, 1.2 MB floppy disk drive, 

7 axpansion slots, two 32 bit 
fastram stots, DOS 3.1 & Basic 

1 year warranty Call 


Boards 


AST Advantage Premium $285 
AST Sixpac Premium Call 


Orchid Tiny Turbo 
Generic 1O XT/AT 


AZ10 


150 watt power supply, 
semen toe 
mother board, 
80386-16 Micro SSOF, keyboard ae 
1 MBot Ram, Teac 1.2MB 
disk drive, 220 watt power 
supoty, 6 layer mother board, 
RT keyboard $2595 


AZ Turbo XT 


18M Compatibla Computer, 

135 watt power supply, 

1 brand name floppy disk, 

1 parallel port, 1 serial port, 

1 game port, PC keyboard, 

640K Ram, 8 expansion slots, 
8088-2 processor $519 


AZ Turbo AT nee He 

$12K, 6 & 10 MHZ, kayboard, Mitsubishi Dramond Scan 
200 watt power supply, one NEC Multisync Plus 

1.2 teac drive, Phoenix Bios = $975 Samsung 


® Shipping on most software ta $5.00. 

® AZ orders add 6.7% sales tax. 

® Personal check/company allow 14 days to clear 

® We accept Purchase Orders from suthorized institutions for 3.5% more 
than cash price. (Please call in first} 





Hard Cards 


AZ20MB 
AZ30 MB 
AZ40 MB 
Plus Hardcard 20 MB 
Ptus Hardcard 40 MB 


Hard Drives 


Miniscribe 20 MB Call 
Seagate 20 MB w/Cont $269 
Seagate 30 MB w/Cont 

Seagate 30 MB AT 


Keyboards 
Keytronics AT101 $98 
Keytronics 5151 149 
Keytronics 5153 245 
Suntek AT Style 86 


Incredible Values 


Genius Mouse 

Monochrome Board w/printer 

port (similar to Hercules 

Graphics) $69 
Data Copy Microfax 

Board $800 
Amdek CO Laser Dnve $640 
Desktop PublisharGreptics $99 


Logitech 

Microsoft Bua w/Paintbrush 
Microsoft Serial 

Optimouse w/Dr Halo 
Optimouse w/DPG 


Modems 


AZ 300/1200 

Everex 300/1200 
Everex 2400 int. 

Everex 2400 Ext. 

Hayes 1200 

Hayes 12008 

Hayes 2400 

U.S. Robotics 2400 

U.S. Robobcs 1200 Pass 


BE2228eF 


= 


Monitors 
AMDEK 410 Amber 
AMDEK 410 Green 
AMDEK 410 White 

RGB 


Magnavox 
Princeton HX 12E 
Princeton Max 12 
Samsung TTL Amber w/tiit 
Samsung TTL Green w/tit 
Samsung Color witilt 


Canon Laser 

NEC 850+ 

NEC 860+ 

NEC 890 

Laser image 2000 
Okidata Laser 6 
AST Turbo Laser PS 


64K 150NS 
256K 150NS 
256K 120NS 
80287 (Intel) 
80287-8 (Intel) 
8087-2 (Intel) 
8087 (Intel) 





© All returns are subject to our approval. 
® There will be a 20% restock fee on all retums. 
® Sorry, no refunds on open software, due to copyright laws. 








We Stock SAVE 60% 
-80 0-471 -~3 35 Alll Available On Our Everyday 
Products Prices 
eu theta? ell orld a THIS MONTH’S SPECIAL 
(602) 246-2222 Microsoft Word 4.0.........° 195 


— SOFTWARE — 


Accounting 
Cyma 
Dac Easy Accounting 


Educational 


Microsoft o0os 
‘Turbo Tutor Il 
Typing Tutor IV 


Entertainment 


Chuck Yeager Flight Simttr 
F15-Strike Eagle 


Hacker it 

Kings Quest 

Jet 

Microsoft Fight Simulator 
Scenery Disk 1-7 

Silent Sermice 

Star Flight 

Sub Battle 








Languages 


Multi-User 
Software 


Microsoft Word 


Project Manager 
Microsoft Project Call 
Super Project Plus Call 


Timeline 2.0 $270 
Total Havard Manager 2 Call 








Paradox 2.0 Premium 
PFS 
Q&A 
ac 
F Base System V Microsoft 
Relale & Report Ben Software for the 
yet hea Printshop Companion Macintosh 
Signmaster 
postin [| Gall For 
isn 
ene items Not 
PFS First Publisher . 
Ventura Publisher Framework Il Listed a 
Smart Software 
Diskettes 
Bernoulli cart. 10 MB 
cen een : 
SMsi:DSHO 2701 W. Glendale Ave. 
Ev ROG bese Rapes Phoenix, AZ 85051 
1-800-421-3135 

+ All Pnces are subjecl to change ath No Charge for MasterCard or Visa 

+ Sorry, no COD orders. Phone Hours: Monday, Wednesday ursday 

<Miniatuam phone order $50.00 7 am-9 pm; Tuesday & Friday 7 am-5 pm; & we, 

+ We do not guarantee compatibility Saturday 3 am-5 pm MST. N |_| 
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PEL esos ov 


BY NEIL J. RUBENKING 


Each laptop computer takes a 
different approach to jamming 
all the necessary keys into too 
little space. The one I'm typing 
this article on has four arrow 
keys set in a baseball-style dia- 
mond arrangement—you press 
an °*‘Fn shift’* kcy to turn the ar- 
row keys into PgUp, PgDn, 
Home, and End keys. Even 
worse, the numeric kcypad 
overlays a section of the stan- 
dard typing keys and also re- 
quires use of the Fn key. If you 
haven’t got enough frustration 
in your life, try working on a 
spreadsheet with this setup! 

Genest Technologies has 
solved this problem. Its $129 
Numerikeys is an external nu- 
meric and cursor keypad with a 
total of 33 keys. 

There's a complete numeric 
keypad and a set of arrow keys 
in the inverted-T arrangement. 
There are <Shift>, <Enter>, 





<Ese>, <Alt>, <Home>, 
<End>, <Ins>, <Del>, 
<PgUp>, <PgDn>, <Cul>, 
<Tab>, and an assortment of 
punctuation keys. You access 
the function keys (which share 
space with the number keys) by 
pressing <Shift> and the corre- 
sponding number key. 

Numerikeys doesn't have 
the click of the IBM keyboard, 
but it has a firm touch. Users 
who prefer audible feedback 
can set a software click at three 
volume levels. 

Numerikeys is equipped 


Numerikeys Brings Extra Keys to Laptops 


with its own keyboard macro 
program, NUMPATCH. Using 
the NUMPATCH configuration 
program, youcan assign a string 
of up to 15 characters to each 
key or valid key combination. 
You connect Numerikeys to 
your system's parallel printer 
port. If you're using a printcr, 
just unplug it. plug in the Nu- 
merikeys connector, and plug 
the printer into the connector. A 
tiny (5K) RAM-resident pro- 
gram tracks the keypad input 
and feeds the keys into the com- 
puter’s regular keyboard buffer. 





Genest Technologies’ Numertheys is an external, 33-hev numerte and cursor keypad 
that ts designed for laptop computers with crowded keyboards 








PC; HANDS ON 


BY WILLIAM A. TAYLOR 


When many companies install 
PCs on a large scale, they ap- 
point a manager of end-user 
computing (EUC) to support the 
new systems. N. Dean Meyer, a 
consultant to corporations mak- 
ing such a change, claims that 
most EUC efforts fail for politi- 
cal reasons, because most EUC 
managers know more about 
technology than the politics of 
technical innovation. 

Meyer has crystallized his 
approach into Game Plan, a de- 
cision support program that puts 
you into a gamelike challenge. 
As the EUC manager of a firm, 
you take actions month by 
month, are confronted with po- 
litical reactions to your moves, 
and are assigned credibility 
chips for each month. As you 
gain chips, you gain power and 











can introduce EUC more effec- | 
tively. As you lose chips, you 
become ineffective and ulti- 
mately lose your job. 

First, you describe your cor- 
porate culture as futurist, con- 
sensus, profit centered, or tradi- 


tional. Knowing your culture | 


helps Game Plan award you the 
right number of points per 
move. A futurist culture values 
risk, so you will not get many 


points for introducing a stan- | 
dard application even if it saves | 


a lot of money, while reducing 
costs gets more points ina tradi- 
tionalist firm. 

Game Plan then asks if you 
would like to take any actions at 
the beginning of each month. 
You can initiate projects, write 
policy statements, ask for more 
staff, install a network, form 
stecring committees, or do other 
things that gain or lose you cred- 
ibility points. Starting any ac- 
tion costs points because you 








The 4%- by 9- by %-inch 
unit comes with a black leather- 
ette case that matches the spiffy 
laptop image and fits in the 
pocket of my laptop bag. 

If your laptop's keyboard is 
driving you mad, or if you want 
a separate numcric keypad for 
your 83-key PC, ae 
will do the job. 






















Numerikeys 

Genest Technologies Inc. 

1331 E. Edinger Ave. 

Sania Ana, CA 92705 

(800) 826-964] 

List Price: $129 

Requires; PC-compatible com- 
puler with parallel port. 

In Short: An extemal 33-key 
numeric keyboard for laptop or 
desklop PCs. 
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How to Play the Game: For Managers Only 


have to get approval. Any pay- 
off comes later when the action 
is completed. 

At the end of each month, 
Game Plan notes any activities 
that ended and awards you 
points accordingly. The goal is 
to earn 50 credibility points and 
get appointed vice president. 

Game Plan is easy to use, 
but it is limited. When you try to 
resume an old game, you get no 
list of existing files and have to 
quit the prograrn to look at a di- 
rectory. There is on-line docu- 
mentation but not enough—you 
have to read the manual pretty 
thoroughly to make sense of the 
program. 

It is hard to play ‘what if” 
games, which ought to be the 
point of Game Plan. You can 
save a partial game in a file and 
replay it from that point to try 
different strategies, but you'll 
have to keep track of the results 
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in your head or print out the dif- 





| ferent games for a comparison. 

Still, the program offers 
keen insights that can help you 
avoid political mistakes. —[# 















WRFACT 
ied FIL 


Game Pian, Version 2.0 
N. Dean Meyer 

and Associates Inc. 

233 Mountain Rd. 
Ridgefield, CT 06877 
(203) 431-0029 

List Price: $495 

Requires: 512K RAM, one 












disk drive, DOS 2.0 or later. 





In Short; An expert sysiem thal 
simulates the political reactions 
to your efforts 1o introduce new 
office aulomalion. Nol copy 
protected. 
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Paradox: The perfect relational 
database manager for both novices 
and advanced users 


Paradox® is so tech- 
nically advanced that 
it’s easy to use. 
¥3 don’t have to be a 
genius to use the new 
Paradox 2.0. Even if you're 
a beginner, Paradox is the 
only relational database 
Manager that you can take 
out of the box and begin 
using right away. 

That's because Paradox 
incorporates advanced 
artificial intelligence 
technology. 


Paradox encourages 
you to do things your 
own way 

With Paradox you'll soon 
be creating professional 
customized applications. 

Most important of all. as 
your information manage- 
ment skills grow, and you 
want more creative free- 
dom, Paradox stays out of 
your way. 

What all this means to 
you is that you can concen- 
trate on running your busi- 
hess and stay well ahead 
of the competition while 
Paradox takes care of the 
details. 


Paradox is a regestered trademark 
Teepective hoiders 
wil arrange @ hal 


Anea Software Anea is 9 Borland Intemational 


With Paradox, net- 
works really work 
Paradox 2.0 also handles 
Mnultiple users on a network, 
making powerful multiuser 
applications a reality. 
This in itself is quite an 
achievement. 


6% Paradox is, indeed 


a unique blend of a 
user-friendly relational 
database with a highly 
sophisticated and pow- 
erful programming 
environment. 


Rusel DeMaria, PC Week JF 





r ——— 


66 We find Paradox 
preferable to every data- 
base system we've 
encountered so far, 
including dBASE III 
PLUS, for both every- 
day use and application 
development. 


Jay Alperson & Steve King 
Data Based Advisor 39 


For a brochure or 


more information, please 


call (800) 543-7543 


Paradox is remarkably easy to use. 
It’s remarkably sophisticated. 
That’s not a contradiction. 
That’s innovation. 





PARADOX 


A Borland Company 


Company Other rand and produci names are regetered trademarks 
area iba! Onion hater “@ ths product does not perform in accordance with our claims, please call our Customer sernce Geparbnent. and we 
fefund: 





Or tradernarke of their 
Bi 160A 
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HP-16C Emulator: It Ain’t Pretty but... 


BY JONATHAN MATZKIN 


As any programmer will tell 
you, there is usually a trade-off 
between power and ease of use. 
XACT-16C, from CaleTech, 
presents just such a dilemma. 

it's an emulation of the HP- 
16C caleulator for which it is 
named and has many of the 
built-in functions and features 
that programmers demand. But 
its user interface is a bit clut- 
tered, and the sheer variety of 
features makes it an unlikely 
choiee for someone who just 
wants some pop-up help with 
balaneing a eheckbook. The 
right and left shift keys distin- 
guish among functions. 

The calculator can be run ci- 
ther as a standalone program or 
asa et Sl el pop-up. 





Its interface is an on-screen dia- 
gram that imitates the layout of 
the actual HP 16C, with calcula- 
tor functions mapped to the 








white keys on the PC keyboard. 
Each key has three functions. 
The Right and Left Shift keys 
distinguish among functions. 








You may be nhly m hold vour HP-16C calculator in vour hand. bur cam the HP-16C 
catrulator pop up aver PC-Talk tthe XACT-16C does? 


FileScan: Bureau of Lost Filenames 


BY EDWARD MENDELSON 


A hard disk is like a haystack 
with a capacity of 20 or 30 me- 
ganeedles. Panther Associates" 
$49.95 FileScan makes it easier 
to find the needle you need 
without getting bloodied in the 
process. 


Packed with Options 
FileScan is a fast, full-disk 
file searcher with more options 
than most similar applications. 
When you become familiar with 
the menu options, you can run it 
from the command line. You 
can search through an entire 


stack of floppy disks by telling | 


FileScon to search first in drive 
A:, then in B:, then drive A: 
again. If you can’t remember 
whether you need [988TAX- 
.-DOC or TAXDOC. 88 or TAX- 
88.DOC, you ean search for all 
filenames containing **88."* 
You can choose to print or erase 





any files containing a search 
string or learn the disk space 
needed when copying those 
files. 

Microlytics’ GOfer com- 
bines data searches with memo- 


ry-resident cut-and-paste func 

tions and searches at a 
marginally friskicr pacc. But if 
you prefer to work right from 
the command line, FileScon has 
all the features that you will 








Supported functions include 
logical operators, adjustable 
word size, and base conver- 
sions, as well as many of the 
usual mathematical features. 
With all that erammed into the 
display. it takes some time to 
figure out where everything is. 

XACT-16C can be pro- 
grammed to execute strings of 
calculator keystrokes, and a 
simulated paper tape can be 
popped up and printed. In addi- 
tion there is a pop-up ASCII ta- 
ble. Results can be pasted from 
the calculator’s display window 
to foreground applications. 

It may not be pretty to look 
at, but it has power to burn. 

List Price: XACT-/6C. $49.95. 
Requires: 128K RAM, one disk 
drive, DOS 2.0 or later. Not copy 
protected. CaleTech, 13629 
Bellevue-Redmond Rd. , #202, 
Bellevue, WA 98005; (206) 643- 
1682. 
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| need and many more. 


List Price: FileScan, $49.95. 
Requires: 90K RAM, twodisk 
drives, DOS 2.t) or tater. Not copy 
protecied. Panther Associates, Rie. 
1, 1014 Cimarron Circle, Roanoke, 
TX 76262; (817) 379-5266. 
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WordPerfect ona Leash, ‘Part 2 


BY EDWARD MENDELSON 


MouseMenus for WordPerfect 
puts virtually every one of 
WordPerfect’s functions within 
easy reach of your mouse’s 
whiskers. Unlike the Mouse- 
Perfect mouse driver (reviewed 
in First Looks, page 56, PC 
Magazine, September 29, 
1987), MouseMenus’ $49 pro- 
gram almost never drops you 
from a mouse menu into a 
WordPerfect menu but instead 
lets you choose functions from 
one of its own mouse sub- 


menus, You never even have to 
bother hitting WordPerfect's 
cancel or enter keys—just touch 
a mouse button. 

Naturally you also get 
mouse-controlled scrolling, 
plus easy manipulation of 
blocks. Some of WordPerfect's 
existing menus require unintui- 
tive, athletic jumps around the 
keyboard, soa mouse menu can 
save time and effort even forex- 
pert typists who hate to take 
their hands off the keyboard. 
The only loose hairs on this pro- 
gram appear in the overstuffed 
main menu, which includes 36 
separate functions. 
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No mouse program can give 
WordPerfect the kind of symbi- 
osis between mouse and word 
processor that Microsoft Word 
enjoys. But MouseMenas for 
WordPerfect comes closer than 
any other to getting all the 
cheese out of the trap. 

List Price: MouseMenus for 
WordPerfect, $49. Requires: 
Microsoft- or Logitech-compatible 
mouse; WordPerfect, Version 4.1 
or 4.2. Not copy protecied. 
MouseMenus tne., P.O. Box 1020, 
Brookline, MA 02146; (800) 641- 
3322, ext. 1020; (617) 964-0067. 
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Eureka: 


Instant Answers! 


Now solving scientific and engineering 
equations goes from agonizing to easy! 


Eureka™: The Solver and 
your PC can handle any 
problem you can hand 
them—instantly. Just 
type in any linear or 
non-linear equation, 
select ‘‘Solve,’’ and look 
at your answer. But 
that’s not all, because 
Eureka can do a lot 
more. Like evaluate 
your solution and plot 

a graph. Or generate a 
complete report, sending 
the output to your 
screen, disk file or 
printer. 


You can check the 
equation itself or ask 
Eureka to continue 
searching iteratively for 
a Satisfactory solution. 
Or, change the active 
variables or constants 
and search for an 
entirely different solu- 
tion. Using Kureka’s 
windows, you can solve 
up to 20 equations at 
once. It’s all done with 
pull-down menus, full 
help screens and abso- 
lutely no agony. And all 
for just $167. 


System Requirements: For the IBM PS/2™ and the 
IBM® and Compag® tamiles of personal computers: 
and aii 100% compaboies. PC-DOS (MS-DOS) 2.0 
and lator 364K. 








Eureka instantly solved this Physics equation by immediately calcuiating how much 
work is required to compress isobaricaliy 2 grams of oxygen initially at STP to ¥% its 
original volume. in Science, Engineering, Finance and any application involving equa- 
tions, Eureka gives you the right answer, right now! 


Easy as a Calculator... 
Powerful as a Mainframe! 


@ Pull-down menus @ Powerful built-in and 

@ Full-screen text editor user-defined math and 
financial functions 

@ Report generation com- 
plete with plots and lists 

® Polynomial root finder 


= Context sensitive help 
@ On-screen calculator 
@ Automatic 8087 math 
coprocessor support 
@ Inequality constraints 


‘74 Merely difficuit problems Eureka solved virtually 
instantaneously; the almost impossible took a few seconds. 
Stephen Randy Davis, PC Magazine 9¥ 


: = For the dealer nearest you 
=x = or to order call 
800) 543-7543 
BORLAND °°") 

ho FRNAT ING 60-Day Money-back Guarantee* 


“Custemer eutafechon @ out man concen 4 water 60 days of purchase fhet product dows nel periorm 1n socerdanoe wih ut Clan, coil Out Culiomer Senate Ceparmert, aro we wil arrange a rekuns 
a ITaderarta oF reystered bedemarks of Gortend Feprnabones Inc Cine brand and product names are Iniciernarks oF ragyaterect ieternarts af hes HeapOCiMe Moiese 


46 Doers phate 
‘Copyrght ©1967 Gortend Feernaboray, be 


eins 
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“Simple To Use, 
Works Well And Best Of All 
Is Easy On The Budget” 


—PC Magazine 







Send facsimiles with your 
PC/XT/AT or compatible and one 
of Quadram’s JT Fax products. 


Helpful menus and loads of 
versatile features make JT Fax 
easy to use—like auto-conversion 
of word processing files to ASCII. 
And you can add your letterhead 
and signature to documents 
automatically with any JT Fax 
product. 


Fax To Go 

If you’re on the go, 
consider the ie Fax 
Portable. It slips 
into your pocket 
and plugs into 
any MS DOS 
portable’s serial port to let you fax 
from wherever you are. 


Common Interface 
The JT Fax half card internal 


shares a common software 






interface with the JT Fax 
Portable and even the lightning 
fast JT Fax 9600, the lowest- 
priced 9600-baud adapter. With 
the LAN operating software, the 
JT Fax 9600 is perfect for shared 


use on a network. 


So you can support dozens of 
word processing, spreadsheet, 
and graphics packages while 
sharing the same interface with 
others in your organization. 


Unique Technical 
Approach 

JT Fax was nominated for PC 
Magazine's Technical Excellence 
Award. And in selecting JT Fax 
Editor’s Choice, PC Magazine 
said “An innovative approach is 


QUADRAM ERR 
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$395 
JT Fax By Quadram 
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the key to the success of JT Fax: 
it converts documents on the fly 
while transmitting them at half 
the speed of the other units. This 
approach keeps its cost down and 
saves file storage space, without 
degrading image quality and 
without delaying typical 
transmission times appreciably” 





NOMINATED 1987 
Call us at (404) 564-5666 for 


dealer information. Take a look 
at the JT Fax that meets your 
needs and see why JT Fax has 
been receiving such high praise. 
Quadram: One Quad Way, 
Norcross, Georgia 30093 


‘Trademarks/owner: Quadram, Quadram logo, JT Fax/Quodram 


Version 2.1 


Primavision, 
Version 3.0 


Saba Technologies has released Version 3.0 of 
the software for its Handscan data entry de- 
vice. The new version offers several enhance- 
ments, including IBM and Data Products line 
printer support, expanded character substitu- 


2 ——_— a 
Upgraded saftware for the Saba Handscan adds IBM and 
Data Products line printer support. 


tion options, new diagnostics software, and 
support for the new IBM keyboard. Current 
owners of the Handscan can upgrade at no 
charge. Saba Technologies, Beaverton, Ore.; 
(503) 626-7050. 


Harvard Graphics, Version 2.1, adds many 
new features, including a 77.000-word on-line 
dictionary, more than 200 additional symbols, 
and the ability to convert chart elements to sym- 
bols for independent object editing. Harvard 
Graphics, priced at $495, is available to regis- 
tered users for $50. Registered users of Har- 
vard Presentation Graphics can upgrade for 
$150. Software Publishing Corp., Mountain 
View, Calif.; (415) 962-8910, 


The Kermit error-checking protocol now runs 


on the entire line of IBM PCs, including the 
PS/2 series, and on several non-IBM-compati- 
ble machines such as the DEC Rainbow and 
Hewlett-Packard 150. Support for operation 
over NETBIOS-based local area networks, a 
script language for automated dialogues with 
other computers, and compatibility with inter- 
national character sets also accompany Version 
2.3. For ordering information, contact Kermit 
Distribution at (212) 280-3703. 


Primavision, Version 3.0, features on-screen 
plots, a pure logic plot, mouse support, and full 
support of dot matrix and laser printers. In ad- 
dition, the new version provides complete con- 
trol of pen colors, bar fill, and letter and bar 
size. Upgrades to Primavision, priced at 


$1,500, are free to registered users. Primavera, 


Bala Cynwyd, Pa.: (215) 667-8600. 





AcT!, 
Version 1.1 


Microsoft 
Excei 


TARGA 16 


IN BRIEF 


edited by Peggy Gavan @ 


ACT!, Version |. adds auto-dial capability 
and a faster. enhanced search function in its 
name, address, and contact information data- 
base. The new version can also maintain multi- 
ple databases and generate preaddressed 
Memos and correspondence with automatic let- 
ter-headings. Upgrades to ACT!, priced at 
$395, are available to registered users for 
$49.95 or are free to users who purchased the 
product after August |, 1987. Conductor Soft- 
ware, Irving, Tex.; (214) 929-4749, 


Microsoft Corp.'s Excel spreadsheet now sup- 
ports local area networks, including IBM‘s PC 
Network and Token-Ring Network, Novell's 
NetWare, and 3Com Corp.'s 3 Plus and Ether 
Series. The network version—which includes 
the standalone version of Excel to run on the 
server and Excel User Packs for cach network 
user—provides file-locking capabilities at the 
cell, password protection, and read-only files. 
Excel is priced at $495, and the user packs cost 
$250 each. Microsoft Corp., Redmond, 
Wash. : (206) 882-8080. 


Truevision has enhanced the TARGA 16 vi- 
deographics adapter board and slashed its price 
by $1,000. The TARGA 16, now priced at 
$1,995, provides simultaneous analog RGB 


Trucviston’s TARGA 16 
offers improved video output quality 
and a reduced price tag of $1,995, 


and composite video outputs, reduced power 
consumption, and improved video output qual- 
ity. Truevision, Indianapolis, Ind.; (800) 858- 
8783. 


Software Bridge, Version 3.0, supports 16 
word processing formats in addition to support- 
ing fonts between word processors, side-by- 
side and serpentine columns, and footnotes. 
Version 3.0, priced at $149, is available to reg- 
istered users for $49.95. Systems Compatibil- 
ity Corp., Chicago, Ill.; (312) 329-0700 . . . 
The entire X-Y-Z line of spreadsheet enhance- 
ment products is now fully compatible with 
Borland’s Quattro. Registered users can up- 
grade to the current versions for $25. Intex So- 
lutions, Wellesley, Mass.; (617) 431-1063. 
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Imagine 2OMB SPseagate Hard Disk Kits For °2 

























Wr NBIVE wITe 





aY NDIVE wIT?e 


a 


GR-STAOS8AT =: 30MB, 40s, full ht, 5.26"... 
ME-3850AT 40MB 88ms, % ht, 5.25". 
me-Sr2siaT 40MB 40ms, % ht, 6.25". 
GESTISIS AT §«640MB 4Oms, % ht, 5 25 
G@ESTZ31-1 AT 9 40MB 28m, 16 ht, 8.25". 
R-GOSSAT 40MB 26ms, tult ht, 6.28” 
8-4053AT 40MB 26s, fuil ht, §.25°. 
MK-STS2778 AT S5MB 40ms, % ht, 5.25”. 
e MS-GOUSAT 7OMB, 26s, tut! ht, 626°. 
M8-COC-A413586 7048 26ms, full ht, 5.25" 
GK STAOSGAT BOMB 26ms, full ht, 5.25". 
K-G128AT TIOMB, 28s, fult ht, 5.28" 
“AT kita Include drive, 20 pin cable, mounting rails, softwere where soc and manual 
OTE For higher capacity drive needs up to 640M6, OMP siso stocks the fotiowing linea for SCSI, ESDI, 


Novellandothertraditional applications MAXTOR NEWQURY OATA. PeiA JOUNTAIN . QUAN: 
TUM ..VERTEX . Call for prices TODAY! 


20MB, 65ms, % ht, 5.25", w/WO controller. ... ¢ 
20MB, 65m, Ye ht, 5.25", w/WD controller, 
20MB 53mg, % ht, 5.28% w/WO controller. 
JOMB, 85ms % ht, 826", w/Adaptec cont, 
3OMB, B5ms, % ht, 5.25% w/WD controller. 
S3OMB &5ms % ht, §.25" w/Adaptec cont. 
30MB 65ms % ht, 5.26", w/WD controlier. 
JOMB, 63ms, % ht, 5.25", w/Adaptec cont... . 
30MB S3ms Y% ht, $.26% w/WOcontrolier. ... § $296 
30MB, 40mg, full ht, 5.25" w/WO controller. . i¢ $495 
40MB, 86 ms, % ht, 5.25" w/WD controller. , 

40MB, 40ms, ¥% ht, 5.28", w/WO controller, 
70MB, 28ms tuil ht, 5.25", w/WO controlte: 
80MB 26ms tuil ht, §.28", w/WO controlie 













HARD DISK CONTROLLERS 

















HARD DRIVE CARDS 








$ 30-0 
“KO HASSLES” 
Money Back Guerantee 


You mual be compietety satisfied with 
ster Bis roducl you purchare lromDMP It 
musi BS we advertised il to be end 
whet you expected. If eny product is 
unsetietactory, simply celi lor e relum 
euthorization # within 30 ays trom 
invoice dete lor a credit, refund or 
replecement! 


Western Digital NC-WES-1902-W ST506, MFM comp forXT.¢ am 
r BCWES WDM = STS06, MFM comp. for XT..¢ 
al WOMES-GER ST506, MFM comp for XT... ¢ 
WCWES- 1002-272 2.7 ALL encoded for XT. 
BC ADC-2072 2.7 ALL encoded for XT. 
WC WES-1005-NAD 2.7 RLL encoded for AT... 2 
WCMESAQSS-2A2 2.7 RLL encoded hd/id for AT SA S® 
1) WC WESA00S-WAN stenderd hd cont, forAT...@ 9% 
| NCWES1005-WA2 herd/tioppy cont for AT...¢ 





Misiscribe SO-MANBOSNT-20 20448 Drive cerd tor XT.... 
WO-MINBOSKT-5O 30448 Orive card forXT..... 
be SO-MIMBOSAT-50 30MB Drive card for AT... 
ba SO-MIS-SCATSOF 308 40ms card forAT..,.. : 
AD-WOD-DCD50 



















SOM6 Orive cerd for AT. ... 





TADE BACH-IID KITS 


20MA, int, % hl, w/tape for XT. 
20MG. int, % ht, w/lape for AT 
40M, int, % ht, w/tape for XT 
40MB, int, % Mt, w/tape tor AT..... 
40MB&, int, % At, w/tape for XT/AT .. 
40MB, int, ht, w/tape for PS2AT. 
40MA. oxt, 4 ht, w/tape for XT/AT. 
40MB. ext, ¥ ht, m/lape for PS2AT 
6OMG, int, % At, w/tape for XT/AT . 
OME. ext, % At, w/tape for AT 
THAR tT aT 60MB, int, % ht, w/tape for XT... 







13" EGA/CGA comp, 640x350 res. . . ee. 
q Weltisyac 14", EGA/CGA/MDA/HERC/ comp, 800x678 r res... 

Teomson Sitrascan 13", EGA/CGA/MOM/HERC comp, 600x500 res. . 
15°, EGA/ENH-EGA/PGC/MCGA/VGA 960x720 rea .. 
20°, EGA/ENH-EGA/PGC/MCGA/VGA 1024x768 res. . 




















FLOPPY ORIVES 





VIDEO BOAR 


FO-FAF2351N08 360K %% ht, 6.25", bieck forxT 
FOFUF2551028 360K, % ht, 6.25", grey for AT... 
FO-YEASSHY 380K % ht, 5.26", bleck for xT 
FO-TER-SS@-AT 360K '% ht, 5.25" grey for AT. 
FO-PAN-IUA75AT 1.2, 12 ht, 5.25", grey for AT. 
FD-PAN-JUAS5-2 360K ‘4 ht, 6.25", bleck for XT 
FDPAN-JUASSAT 360K "2 ht, 5.25", grey for AT, . 

FOFSH2552019 720K, slimiine, 3.60", black for AT 
FO-FME2555N0S 1.2M, ht, §.25", grey for AT... 
FO-TEA-33FGYAT 12M, % ht, 5.25", grey for AT 





OV GERABS0-4 EGA board 
(EGA/CGA/MOMHERC comp, 640x460 ros. 
EGA/CGA/MDA/HERC comp. €00x800 res. - 
EGA/CGA/MDM/HERC comp, 640x480 res... .. .- 
VGA/EGA/CGA/MDA/HERC comp, 640x480 res. . .. 
BEVID-VEGA-YG VGA/EGA/CGA/MDA/HERC Comp. 800800 res... 
BUPUC-1000+ = 1024x766 ros, for NECXL/Pius . . 
GUAS-1024+ ©1024X766 res. enelog Iro NECXL. 
BUGENASSO-?  VGA/EGA/CGA/MDA/HERC comp, 800x600 res, 


DMP’S “EXTEND-A-VEAR” 


Supplemental Warranty Assurance Program 
12 MORTHS/12,000 HOURS (whichever comes first) 
Now, there's an easy, inexpensive way to edd additional 


warranty coverage to any product purchased from DMP- 
it's DMP’s exciting SWAP Program. 


For a relatively small cost, DMP will warrant your product 
to be free of defects in material or menufecture for an 
additional year... parts snd labor Included. No deduc- 
tibles, totally transferrable. 





MATH CO-PROCI 


CH-INT-8087-3 5 MhztorXxT.. - 
CHINT-0087-2 6 Mhz tor XT. ... 2 
CHINT-8087-4 1OMhzforxXT................ 
CH-18T-80287-6 6 Mhz for AT-266. 
CHINT-80287-8 & Mhz for AT-286 ... 
(H18T-80287-10 = 10 Mhz for AT-266 . 
CHINT-80587-18 = 16 Mhz for AT-366 
CHINT-03K7-20 20 Mhz for AT-366 


















































Ta TIBLE POWER SUPPL 
PPTKP-IGO) 200 well battery backup 
PP-APC-SESSOXT = 200 wett battery back-up . 
PPAPCSBASOAT §=© 300 welt battery beck-up . 
PPT BS25 325 weft battery beck-up 






















PP-TOP- BOGS 
PP-TSP-BC750 750 wett battery bock-up 
PP-TRP- C1000 1000 wert bettery beck-up. 
PPAPCSBIZ00NK | 1000 wott bettery beck-up. 
2000 welt bettery back-up. 


Protect yoursell. .. ask your DMP representative for 
details! 


PCS-T0-GO (Orders) 


















-—_, ——— 
a Ll 
z= 1-800 
“NAME BRANO MICRO PROOUCTS AT (313) 477-3600 if 600 Lines Are 
888? OISCOUNT PRICES” (313) 477-4351 For Dealer Inqn' “4 


(313) 477-4808 Corporate, Government & Education inquiries & y é 
(313) 477-2774 For Customer Service & Order Track 





32210 Eight Mile Road 


(313) 477-2793 Technical Sapport & Shipping 
Farmington Hills, Michigan 48024 (313) 477-2903 Fax Line 






6 Stop Imagining, Call 1-200-PCS-T0- 


lania Carianr 902 Tisha 


100% 
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SATISFACTION 
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{ #1: “Complete” System 

v’ 8/10 Mhz 288 AT motharboard 

v O wait ststes 

v’ Phoenix Bios - #1 in compatibility! 

v 40MB hard disk drive, nsme brand 

v1.2 MB floppy disk drive, nsme brand 

v 80286-10 dusi speed processor 

v 80287 co-procassor - raady 

v 12" h-ras TTL monochroma monitor with titt/swivel 
v 512K RAM memory - 1MB maximum 

v AT style case - nickel plsted, biega 

v Turbo, powar & disk LED tights 

v Heevy duty 200 wstt switching powar supply 
v Keyboard turbo speed switchebiilty 

v Audio speaker 

v Clock calandar with battery back up 

v Hardwara raset switch 

v 8 hardwara axpansion siots 

v Hercules compatible monochroma graphics card 
v 102 key AT-styie keyboard with lights 

v Herd disk snd floppy disk controllers 

v Keyboard keylock with 2 keys 

v Parallal printer port 

v 48 hour burn - In & diagnostic testing 

v’ 100% iBM compatibitity 

v Comprehansiva | yesr parts & Isbor warranty 
v Componant iaval documantstion 


Total System... 


#2: Base System 
v/6/10/Mhz 288 AT motherboard = * 
vO wait states 
v Phoenix Bios 
v 80286 -2 duel speed procassor 
80287 co-procassor - raady 
VAT styla case - nickei plated baiga 
v Turbo, powar & disk LED lights 
uv Hesvy duty 200 watt switching power supply 
wv’ Kayboard turbo speed switchsbiilty 
Vv Audio spasker 
uv’ Clock calandar with battery back up 
v Herdwera reset switch 
v 8 herdwara expansion slots 
uv Keyboard keylock with 2 keys 


Base System... 


















snd refused shipments. Make sil instruments payabieto. 


service dapartment 15% restocking fee spptied ta unauthorized ralurns 
‘Wicre Prodacts, 








#41: “Complete” System 


4. 77/01 Mhz "g088 XT motherboard 
v Phoenix or Award Bios 
30MB hard disk drive, name brand 
Vv 380KB floppy disk drive, neme brand 
v 8086-2 dusi speed processor 
v 8087 coprocessor - ready 
12” hi-res TTL monochrome monitor with tilt/swivai 
640K RAM memory 
XT style case - nickel plated, slide 
Hesvy duty 150 watt switching power supply 
Vv Keyboard turbo speed switchability 
v Audio spasker 
Clock calender with battery back up 
8 hardware expansion slots 
/ Harculas compatibia monochroma graphica 
v CGA coior graphics 
Mouse intarisca 
84 kay XT-styia keyboard with lights 
Gsme port plus light pan interfsca 
Psrsllai printar port 
Seris! port, RS232C 
v Herd disk & ftoppy disk controllers 
v 48 hour busn - in & disgnostic tasting 
wv 100% IBM compatibility 
Comprahensiva 1 yasr parts & labor warranty 
v Gomponant iaval documantation 


Total System... 


#2: Base System 
Vv 4.77/10Mhz 8088 XT motherboard 
Phoenix or Award Bios 
8088 -2 dual speed processor 
v 8087 co-processor - ready 
XT styla case - nickel plated, slide 
Hasvy duty 150 wett switching power supply 
Audio spaskar 
v Clock caiendsr with battary back up 
v 8 herdwara expsnsion slots 


Base System... 


4 YEAR WARRARTY & 


4 YEAR TECHNICAL SUPPORT 





delivary anywhera in the USI 


You need color? More storage? Aco-processor? Whatever your specific needs, consult your DMP represen- 
tative to custom tailor the system that's right for you, your applications, and most important your budget! 
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TERMS: UPS, COO orders srs FOS Olscount Micro Products facility -cash, DMP’s 
casmers check and money ordarseccepted papas mek orders sent with paler 
PBreonsl of corporate checks subject to 15 day fund clearance Credit card Special Priority ¥ > 
customers odd 3% Pricea shown ara US curr cash wholesale, level 10 Deli Servi 
quantity fauna rc oiaad aranew with manu facturer’s warranty brices livery Service Monday-Friday 
y subject to changa without notice. Michigan residents, Piace your order : i 
Ordara undar $100, add $5 for handling. Sheena and inaurance betore 2.00 Be ren OM ere 9:00 am. to 7:00 p.m. 
‘axtra Assembly charges tor computer aystama may apply hase Bm, a pe 
orders sccepted only upon ae) credit - calt for contirmstion before day Consult your OMP representa ff Saturda fi 
remitting - net 15 terms onty Ail sales final All returns must be freight prepaid, tive tor overnight and “2nd day” y | 
insured and accompanied by a valid AMA @ secured from OM! 10:00 am. to 3:00 pm. 









LAPTOP 
COMPUTER 





According to 
the January issue of Vis a Vis, 
the United Airlines in-flight magazine, 
‘Network cards enable the [laptop] computer to plug into the cigarette 
lighter of your car, yacht, or train coach." Nice nonjudgmental phota, United. | 


=———— aoe 


Designbenter 


Hewlett Packard Hy, 1va- 





The cover photo in Hewlen-Packard’ s Design Center magazine abvut Federal Express 
shows an AT&T 6300 PC being loaded on the FedEx plane. 


“*Because Ethernet coaxial ca- 
ble is physically larger than 
twisted-pair copper wire, net- 
works using Ethernet have 
greater bandwidth, or capa- 
city.** 

—MacWorld, January 1988 


. e 
mavying Th 


Eantec 


‘Another, more expensive op- 
tion is the new 34-inch hard- 
disk drive. These pocket-size, 
| high-capacity disks are begin- 
ning to supplant 5%-inch disks 
and are recommended for first- 
time buyers."’ 
—Nation's Business, Janu- 
ary 1988 


_ Fearless Prognostication 


**First-time buyers and repeat customers will comprise the bulk of 
PC customers in the next two to three years, according to a study by 


Future Computing Incorporated. *’ 





‘*A monitor's resolution is typi- 
cally measured in dots per inch 


(dpi)... .One of the newest 
graphics monitors is the Video 
Graphics Array (VGA), which 
boasts a standard resolution of 
640 by 380 dpi. . ..EGAhasa 
resolution of 640 by 350 
dpi....” 

—PC Week, December 
22/29, 1987 





“(The Psion Organiser II] also 
accepts such other RS-232 de- 
vices as an AC adapter... .."” 

—Lotus magazine, Decem- 
ber 1987 











—Access 87 magazine (for Wang users}, December 1987 


— 


"Relax, I'm only here for the clock-battery.”" 





Have you heard or seen anything offbeat, unusual, or just plain dumb about the micro- 
computer industry? Send your offerings to Communiqués, PC Magazine, One Park Av- 
enue, New York, NY 10016, or MCI Mail 157-9301. Please print your name legibly; 
include the name, city, and publication date of any newspaper clipping; and include | 
your T-shirt size. Contributors will receive $50 and a PC Magazine T-shirt. Incase of 
duplicate entries, the earliest pastmark prevails. Sorry, but entries can't be acknowl- 
edged. 

Winners this issue: Jonathan Matzkin (laptop computer network cards), Kim } 
Gardner (Hewlett-Packard magazine), Charles Tutt (Ethernet coax), Philip Wagner 
(34-inch hard disks), Shannon Brunjes (dots per inch), Scott Strehlow (RS-232 AC | 
adapter), D. Davidovic (buik of PC customers). | 
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Mlustration. Richard Orlin. 
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Customer File — 587KB 
CUSTOMER.DBF 





(BASE Power for 1-2- 


Last year we met a crazy programmer who said 
he could build a database with the power and 
capacity of dBASE and put it reside 1-2-3. 
Well, he works for us now, and if you know 
anything about database programs, his baby 
is going to knock your socks off. 

Introducing @ BASE, a full-feature rela- 
tional database add-in for 1-2-3. Now anyone 
who knows how to use 1-2-3 is an instant 
database wizard because @BASE tums 1-2-3 
into a powerful “front-end” for database appli- 
cations. it's as easy as 1-2-3. 


Huge capacity 


If you've every tried to use 1-2-3 as a data- 
base manager, there's a good chance you've run 
out of memory. That's because 1-2-3 stores data 
in the worksheet. @ BASE stores data on disk 
where record capacity is virtually unlimited. 
You'll never run out of memory again. 


Brains and brawn 


@BASE compares with powerful stand- 
alone database programs like dBASE or 
R:BASE,® but It operates in concert with 1-2-3. 
You get the best of both worlds. 1-2-3 gives you 
tools for data analysis. @ BASE gives you big 
data capacity. Brains and brawn. It's a nice 
combination. 

In minutes you can builda worksheet with 
dynamic links to the database on disk. (The 
worksheet might present a sales recap by re- 
gion.) Next month, for up-to-date results, simply 


See our ad on page 305 


load and recalc the worksheet. Fresh database 


information is automatically linked from disk. 


Industry-standard file format 


@BASE uses exactly the same file format 
as dBASE III and dBASE II] Plus. dBASE is not 
required to use @ BASE. But if you have stan- 
dardized on dBASE, @BASE fits right in. 
@BASE reads and writes dBASE files directly. 
No conversion is necessary. 

At less than a third the cost of dBASE, you 
may decide to use @ BASE instead of dBASE 
throughout your organization wherever users 
need easy access to dBASE information. 


Serious Performance 


@BASE beats dBASE II Plus in benchmark 


tests.* @ BASE is up to 3.7 times faster! 





Test with 4,000 records, 34 fields per record 


@BASE works with 1 -2-3 Release 2 on 
the IBM PC, XT, AT, PS/2 and compatibles. 
Only $195. No competing add-in database can 
match @ BASE for power, compatibility and 
performance. Nothing even comes close. 
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Introducing @ BASE 
(pronounced “at base”) 


@BASE™ puts the power of dBASE I11 Plus® 
inside 1-2-3.® 


With @ BASE you can: 

* Instantly transform an on-sheet database 
toa dBASE-compatible database on disk. 

* Use 1-2-3 as a “front-end” for existing 


dBASE applications. 

* Build a complete database application 
from scratch using 1-2-3 to control 
database functions. 





@ BASE Features 


* Huge capacity - data is stored on disk. 
* Occupies only 72K RAM + 8K per open file. 
« Fully compatibie with dBASE III file format. 
« Flexible data structures: 
— Table view 
- Form view 
~ Crosstab view 
* Powerful Query/Selection commands. 
* Bi-directional data transfer between 
worksheet and database. 
Dynamic link between worksheet and data- 
base using new database @ functions. 
* Fully compatible with |-2-3 macros. 
* Multi-level sort (ascending/descending). 
¢ Global multi-field search and replace. 
* Create/modify database definition. 
And much much more! 


You can open, access and update multiple data 
files concurrently using special @ db functions, 
An optional module, available soon, iets you 
“join” data files on one or more common fields, 
and support index files, Option price is $89.95. 


-@BASE-. 


Please send me: 


————. copies of @ BASE at $195 each. 
include $3.75 shipping ($12 outside USA and 
Canada) MA residents add 5% sales tax. 


Payment: VISA MC AMEX Diners Check 





| 
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. 
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on ‘STATE 


Toerder mail ceupon or call toll free 
tn MA800- 447-1196 Nationally 


800-445-3311 


PERSONICS CORPORATION 
2352 MAIN STREET 
CONCORD, MA 01742 
617-897-1575 


4 PC 3/29/88 
a 






ww ew we eee ees eww we eeemewe eee eens ec 


dBASE Users! 


independent Reviewers Say: 


Nobody Beats The Fox 
...Nobody’s Even Close 






FoxBASE+ 


Data Based Advisor 


FoxBASE+ Fastest By Far 
BYTE* benchmarks show that 
FoxBASE+ takes only 14 minutes to 
do what dBASE III PLUS needs an 
hour to do. The others are even 
slower. Clipper needs an hour and 17 
minutes. Guickatver needs an hour 
and 40 minutes. 


Nobody beat FoxBASE+ in even one 
of the 27 BYTE benchmarks. 
FoxBASE+ zipped through the 
exhaustive Data Based Advisor** 
benchmarks in just 15.5 minutes. New 
FoxBASE-+ /386 ran them in only 7 
minutes! By contrast Clipper took 53 


FoxBASE+/386 








FoxBASE+ 





BYTE Magazine 


minutes, Quicksilver took 59 minutes, 
and dBASE IJ PLUS took an hour and 
18 minutes. 


Why Waste Your Time? 

BYTE’s data shows FoxBASE+ is up 
to 7 times faster. DBA’s benchmarks 
show FoxBASE + is over 5 times faster. 
You can run with Fox. ..or you can 
craw! with them. 


FoxBASE+ Dellvers Now... The 
Others Only Promise 


We're totally committed to insuring 
that FoxBASE+ will always be fastest 

. -now and in the future. You can’t buy 
a faster product. 


But that’s not all. . 


FoxBASE+ offers mie great features 
like: true compatibility. . . familiar 
interactive commands like BROWSE 
and EDIT... ‘‘dot-prompt’’ program- 
ming. . -major language extensions... 
ideal development environment. . . and 
a money-back guarantee. 


So call us for the details. After all... 


Nothing Runs Like a Fox. 


FOXBASE < 











FoxBASE, FoxBASE+, and FoxBASE+ /386 are trademarks of Fox Software. 
dBASE Ill PLUS is a trademark of Ashton-Tate. Clipper is a trademark of Nantucket. 


Quicksilver is a trademark of WordTech Systems. 
benchmark timings published in BYTE, September 1987. 


*Using the 


**Using the suite of benchmarks published in Data Based Advisor, March 1987. 
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Fox Software 

118 W. South Boundary, Perrysburg, Ohio 43551 
(419) 874-0162 Telex: 6503040827 FOX 

FAX: (419) 874-8678 








® BILL MACHRONE 


~ VEEWPOINTS 


CRITICAL MASS 


Products live and die in our marketplace on their own merits. Some, however, achieve critical 
mass and become self-sustaining. But what does it have to do with Henny Youngman? 


otus 1-2-3, with a couple of million 

/ copies out there, has it. Even if the 

company went belly-up tomorrow, 

the /-2-3 aftermarket, education, and sup- 

port businesses would continue for years. 
That's critical mass. 

XyWrite, with substantially less than a 
tenth of /-2-3's sales, has it too, but for 
completely different reasons. 

Critical mass is unimportant compared 
with the quality of a product. Yet it’s vital- 
ly important to the competitive formula 
that makes one product succeed over an- 
other. It's the measure not only of sales, 
but of support. Products without critical 
mass often wither and die, simply because 
they lack word of mouth and user-level 
support. The only thing worse, as Oscar 
Wilde said, than being talked about is not 
being talked about. Likewise, there is vir- 
tually no such thing as bad publicity. 

Those casual mentions keep up the retail 
demand for a product. They also give cur- 
rent users a sense that they haven't failen 
behind the times or made a bad choice. Af- 
ter a while you get the idea that maybe you 
should have upgraded from EasyWriter 
1.0 or dBASE II. 

Critical mass is not an absolute number. 
Nor is it a straight percentage of market 
share. It varies dramatically by the type of 
product. A new spreadsheet would have to 
have hundreds of thousands of copies in 
the field before it could be considered a se- 
rious challenge to /-2-3. New products 
have a way of changing the ground rules, 
though. Microsoft Excel is less likely to 
grow at Lotus's expense than to attract new 
users who might have otherwise decamped 


to the Macintosh market for the latest in 
| windowing and graphics. Lucid 3D might 
replace /-2-3 for some low-end, occasion- 
al users, but it is far more attractive to those 
who will appreciate its compact, pop-up 
nature and its nested, hierarchical struc- 
ture. Laptop users are likely candidates for 
Lucid. 

Among databases, one way that prod- 
ucts achieve critical mass is by doing cer- 
tain things better than the market leader, 
dBASE II] Plus, For instance, R:base Sys- 
tem V and Paradox 2.0 are widely regard- 
ed to be superior in local area networking. 
DataEase is considered the ease-of-use 
champ in the high-end market. Its newest 
incarmation has the market cornered in mi- 
cro-to-mainframe distributed data applica- 
tions, too. /nformix and Oracle come from 
| the minicomputer world, where SQL is old 
| hat. All DOS-based database products are 
Johnny-come-latelies by comparison. 
Each of these products has momentum, 














and true to Newton's law, an object in mo- 
tion tends to remain in motion. 

Critical mass can be attained, even with 
very small numbers, by following a few 
time-tested rules. 


KEEP CHANGING New versions are 
important. Nothing makes a user start 
looking around more than the sense that 
he’s falling behind. Expanded features, 
greater speed, and add-on programs all 
contribute to the sense that a product is go- 
ing somewhere. But wait, you might say. 
What about /-2-3? With all the time it's 
been out there, it’s still only had one major 
upgrade and two version changes. True, 
but that was in the face of almost no com- 
petition. Lotus’s likeliest competitors, 
Multiplan and SuperCalc, are successful 
products but lack the magnetic appeal of 
1-2-3, Multiplan never got the formula 
right, and by the time SuperCalc got it, the 
game was over. 


KEEP CUSTOMERS HAPPY Active 
support is key to critical mass. Users who 
get answers give recommendations. Ad- 
vice from knowledgeable or experienced 
individuals remains the single most power- 
ful marketing force. WordPerfect doesn't 
have any magical feature set that makes it 
better than other word processors. It has 
the biggest 800-line operation in the soft- 
ware business, though. It’s phenomenally 
expensive and just as successful. 


USE THE USER User groups are like 
an extension of the customer service de- 
partment. All it takes is a few members of 
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10MHz 


Complete System 
Tees 
raphic Monitor 
Assembled & Testod 
IBM® XT Compatible 
With MSDOS 3.3 

Add $69.95 


10/4.77 MHz 8088-1CPU =‘ @ (t) Perle! Port 


@ 640K RAM (1) Game Port 

@ 150W Power Supply @ Clock Celendar 

@ 8 Expansion Slots wiBettery Backup 
@ (t) Serial Port @ 101 Key Enhenced 
i Hercules Compatible "AT" Touch & Click 


Video Card (720 x 348) Style Keyboard 
Quality Hl-Resolutlon Amber Monitor w/Tilt & Swivel 


Mono Syetem w/Duel Flopplee seovaeeeeee 009.00 
Mono System w/20MB Seagete HD ....... 9389.00" 
Mono System w/30MB Hard Drive «.+2+«-0$929.00" 
Base Unit w/o Monitor or Video Cerd wnenee 499, 00* 





“Single 360K Floppy Drive | 


CompleteSystem 

with 12MBDnve § 

& Monographic Monitor om 
Assembled & Tested 
IBM®AT Compatible 


With MSDOS 3.3 
Add $89.95 





@ 80286 12/6 MHz (Keyboard 
Switchable) 11.7 Norton S.i.Rating 

B® 640K of RAM on tMB Motherboard 

@ 200W Power Su 

@ Ports: (1) Serial , (1) Perellal, (1)Game 

@ Duel Floppy/Duel Herd Drive Controller 

@ (8) Expension Slots 

@ 101 Enhenced °AT” Touch & Click 
Style Keyboerd 

@ Clock Calender w/Battery Backup 

@ Herculee Compatible Video Card 
(720 x 348) w/Pereliel Port (2nd) 
Quality Hi-Resolution Amber Monitor 
w/Tlit & Swivel 


| Mono System w/40MB 


Miniscribe HD #3650 


nestartiseesceserep 1399.00 


Mono System w/40MB 
Seagate HD #251 


seicsosdunrnenessdl oe 00 | 


Base Unit w/o Monitor 


OF Neerecsnnnsssetssns+ O99 OO 








Option Upgrades for XT10 & AT12: 





Paradox (2.0) <i $400.00 





ASHTON-TATE 
‘D Base tile + $389.00 
FrameWork Hl ............ $399.00 


Multmate Advantage |! $299.95 
Rapidfile.. 020 








pase 


181 CLOSEOUT ..$1198 
W477 MHZ B Limited Quantities 






ZS CITIZEN 


2OD mevrenre sir ireintnnincers $189.00 


% 

MSP- 10... cro os 2 
MSP-15E ...<sssssseeer.--- $379.00 
PreMl@l 35 -creerrensiwmsver $459.00 
TADULO 224 cerimenernyene SCALL 





Hercules to CGA with CGA Card and RGB Monitor Add ........000sssersscesveres 1 70,00 
Hercules to EGA with EGA Card (operates in CGA, MDA, or 
HGA modes)and Packard Bell EGA Monitor Add . -$399.00, 








30 DAY SATISFACTION GUARANTEE SWAN VIL oF allen: 
Your complete satisfaction is our top priorty. Any : ed De Ah erate 

Swan system may be returned within 30 deys from Monographics half card (720 x 348) 
Hercules Compatible w/oarallel port ........ 


the date of shipment for e full refund. * $69.95 
ma FOR YOUR PROTECTION WE GO THE Color half card (640 x 200) 

EXTRA YEAR Atul 1 year warrontyis included, | eoaecuben Horcules Compal | 
wihisend yeag ce Wy (Swan Extended Warranty) 2 Floppy Contollar, Pefalial Sal Gamocer, 
Syoile re cell or ike tor delet. t Clock & Calender w/Battery Backup......$119.95 | 
FAST DELIVERY... We ship within 24 hours. Same board as above.except with CGA 
TECHNICAL SUPPORT Our support stsff is on OULPUL INSTOA soars orersesercersvesereeceenanseeeee $109.95, 





call 9-5 Mon-Fri to answer ell of your questions end < issn aul Theta eine AREA ol 


G 





meke sure thst you get the most from your systems. Gamage. Al warranty card: euelstard wo 
YOUR COMPUTER INVESTMENT beleuied. Festi SIepeg nue be cad FOR PRICING 
IS HASSLE FREE!!! [abel "+ Castors Systems May Take Langer” "PP"9 =| ONEPSON PRODUCTS 


P.O. BOX 1006 


TUSSEY COMPUTER PRODUCTS 


STATE COLLEGE. PA 16804 
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SETT aan tC SHIPS IT 
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BRODERBUND 
Graphics Library Disks ......$24.95 
Print SHOP .-.srcosseeeessener- $39.95 
Print Shop Companion......$32.00 
Toy Shop $42.95 
CENTRAL POINT 
copy 








PC Toola Datuxe cece $44,00 
CHANG LABS 

Rags To Riches $288.00) 
DAC SOFTWARE 

Dac Easy Accounting .. 
Dac Easy Acct Tutor 
Dac Easy Peyrol! 





Sik 
FIFTH GENERATION 
‘Fastbeok ~ 


FUNK 
SOWIE restr STIS 
GENERIC SOFTWARE 

q ‘wDot Pict .$89.96 
LIVING VIDEOTEXT 
Think Tank 


LOTUS 

‘423 $307.00 
Freelance Plus ......-.... $369.00 
HAE reeectcerrecstrerereer= 91 15,00 











Manuscnpt ssovere $337.00 
Symphony $439.00 
MECA 





@MiniScribe 


30MB AT Hard Card 


AY Seagate 


File Card 30 ... 








30MB XT Driva w/cont.(65 ms) .....$339.00 
30MB Hard Card rites (TS) ccsetnaceses 323.00 00 
40MB AT Drive (08 018) cceee $959.00 
40MB AT Drive (28 ms) .......-.....$579.00 


ST-225 20MB w/cont.(65 Ms) ........ $289.00 
ST-238 30MB w/cont.(65 ms)........$ 
ST-251-0 40MB (42 MS) ccoresssrerncen $439.00 
ST-251-1 40MB (28 MS) ..-.rereseeveee $499.00 
WESTERN DIGITAL 
File Card 20.....rsecescecerreesseeee 


AT FD/HD Controller... eee ears 59.00 








MERIDIAN TECHNOLOGY OMNIS from BLYTH 

Carbon Copy Pls .-0..$109.00 Quartz $CALL 

MICROPRO PAPERBACK SOFTWARE 

Wordstar 2000+ nicuue.$219.00 Executive Writer $39.95 

Wordstar Prol Rel 4 .....$229.00 VP Graphics.......-—_—...—--. $79. 98 
VP Exper $79.95 





MICRORIM 





. VIP AMO -csecseseemceonnere ss $89.00 
DB Gracies seers acrid VP Pia nner PG merece $90.95 
SS PERSONICS CORP 
Sman Notes 


Micresott: 
PC Excel. c.rcresseeee SCALL 
PC Worka.......-...$137.00 
Bookshell wCD ROM...SCALL 
C Compiler $264.95 
CHAM 3.0 .ncccsrerserersseeen $264.95, 
Flight Simulator... $34.95, 

J FOTN sessceseerssescerseness $264.95 


SOFTWARE PUBLISHING 
First Publeter...... 


Harvard Graphics 

PFS First Choice .......... 
Prolassional File $139.00 | 
Prolassional Ptan........$139.00 | 
Prolassional Woita ......$109.00_ | 

















Macro ASS@MDICE .....-0000$92.00 SPRINGBOARD 
MS-DOS & GW Basic... $CALL Pa Shame arte 
MOUS6 swserverseserenreereesors $145.00 PD ceoangrenrsnt nt tm 
Pascal... woo $179.00 SYMANTEC 
PHOLOCL nnnevseerrvereeee $349.00 | “ORAS E1800 
Quick Basic..... $59.95 |] 
Windows 2 02 -..cccsresseee $69.00 
Windows/386 $157.95 
Word Varsion 4.0........$254.95 | 
MICROSTUFF 
Crosstalk XV1 .ccccsreereoeees $94.00 
NORTON PRODUCTS Pilg bss Prvaiieoit 
Norton Commander ..........$39.95 Pion oor “$CALL 
Norton Unites ........ Ke 3 XEROX 
Nonon Advanced Utities .$84.00 Ventura Publisher ..........$459.00 


Ee HARDWARE 


PC HARD DRIVES 












“SS swan Technologies 


TAPE DRIVE BACKUPS ss vawannanty 
40MB XT Tape (Intarnal) ...........$339.00 
40MB XT Tape (Exte mal) ........« $459.00 
40MB AT Tape (Intarnal) .....00.. $359.00 
40MB AT Tepe (Extamal) 


MAGNAVOX 
7613 TTL (Graan) eracenrrerersrecsersees $89.00 
7623 TTL (AMDbEL) ..-..orcerecseorseeser $89.00 
B762 RGB . seccacsscersrrveveenssemnverees $249.00 
8515 RGB ...cccscserovorscoreensvecaeeveer: $289.00 
BO53 EGA ...scossesssesosecesesoreevereres $399.00 
8873 EGA Multimode .....-...ss0-- $479.00 





359.00 











PC ADD ON BOARDS 


AST 
ADVANEA 2.0 0cscsesnveereeene $249.00 
Advaniaga Premium ....$319.00 


Rampage 286 ........-<<--$379-00 
SixPakPiue $129.00 
StxPakPromiw crecoscareees. $259 00 
vO Mini. $119.00 








HERCULES 

‘Graptncs PIS css $179.00 
In-Color Card .....:............ $299.00 
Other Hercules boards In stock. 
Call for price 


Telex: 620-37782 (Tussey UD) FAX: 814-237-4450 


CALL TOLL FREE 1 -800-468-9044 





| Catt For Prang on 





pai ZUCKER. 
§ aero Graphics .....$94.95 





MONITORS 
TTL Monochrome 
Susan RAM CARDS — Amicic s10A Amber 
Carda. = Green.or While .......00.--.- $149.00 


Abovevosrd comer Momory 
Inctude Software Uuiiittes Disk 


Pi Bell Amber wi 97. 
XTRAMCARD wWi0K..$99.05  benuc+ cae 


Sameung TTL .__.-..».- $89.00 


RGB 

Goldstar 4196 icine S209.00 

THOMSON 4160 oom enisein 278.00 
EGA 1 
NEG Multieync tl 2.00 $CALL 
Packard Bell i 
EGA/CGATTL Aue ...$419.00 | 


$12K/1MB/2MB Upgrades. 

AT RAM CARD wi0K.$119.95 
Call For Praang on 
$12K/IM@2MB Upgrades 


INTEL 

AboveBoard PC... $219.00 
AboveBoard PS/XT ._......$259.00 
AbdoveBoard 286 --0rcc-ns $309.00 


PARADISE _ 
AUlOSWICH 350 —....--- $149.00 


Autoswitch 480 .......... $189.00 





Memory Expansion SCALL PC Mouse w/Dr-Halo Ill $89.00 








| Software orders over $100 & Ac- 


cessories under 6 pounds will be 
shipped FEDERAL EXPRESS «as. 


aven at these pnces) You only pay TCP's standard shipping 
charge of $4 00 per order ALL orders arriving before 3:00 PM 
our time will be shipped out same day If part of your order ts 
backordered the remainder will be shipped UPS Ground FREE! - 


y 


B® Your Credit Card is not charged until your” 
= order ts shipped. 
—? Wa insure your order al no extre cost to you. 
= Tussey is a financially strong and wall 
established company. 


SUPPORT a 








After sales scorer | 
J Knowledgeab} le staff, allgraduetes of =| 
Mee ve *Computar Boot Cemp*. 


enced Watehotsaimattels 

handling system essures your ordar Is 

shipped out eccuretely & on time. 

Our IBM 5360 allows instant order and inwantory status. 


To order by mall: We accept money order certified chock. personal check 
Allow 2 weens for personal § company checks to cleer Stupping $4 00 lor 
soltware and accessones/ $10 00 lor pnmers and color moniors/ $8 00 for 
disk dnves and other monitors/ Add $3 00 per box ehipped COD Call lor 
other rr baie es Additional shipping required on APO. FPO. AK. Hi. 
Tsnns ALt PAI 


S REFLECT 
— 
= of 


CASH OISCOUNT, ADD 1.9% 
FOR MASTERCARO OR VISA. 

ALL SALES ARE FINAL Delectve items replaced or repared at our discre- 
ton Pennsylvania resicems add 6% sales tar Prices snd lerms subject to 
change without notice 


EDUCATIONAL & CORP ACCOUNTS 
Purchase orders accepted CALL 1-800-533-1131 


trom qualified corporations. 
and Institutions 


Inside PA 814-234-2236 











| per box of 10 


350° $25 
Swan Technologies 
| | BONUS os00 3695 
Includes PC Tatk III software MAXELL 08/00 $1795 $9951 


eee lca VERSATIM 0S100 $1995 $995 


DSDO $1795 $89s 





US Robotics Sports | 
300/1200 baud ......c0 $139.00 | = 
Zucker i ” 
Call tor Pricing 
300/1200 Half Card Modem 
on Memory Chips. Prices 
Wath SORWACO ws scnees enn $87.00 are 100 v0 lati lati fo ust istiit 











PORTABLE 









BMHz Processor/640K 8MHz Processor/640K 
2 Available Sicts Suparwist LCD Display 
Parallel, Seniai, 8 Gama Port Single or Dual 3 5° Davee 
Mecrosoit Compatible Mouse 2400 baud Iniarna! Modem 
MS-DOS 32 Parallel § Sena! Ports 

| GEM Deektop. GEM Basic 101 Key AT-Siyle vii 
MGA/CGAEGA Video Card _ MS-DOS 3.3 





FULL PC Compatibility et CALL FOR BEST PRICE td 
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LASH Me 


SPEED UP YOUR COMPUTER! 


8U1 COPT PROTECTED 


SAVE & LOAD 123 FILES IN 1/2 THE TIME. 





Increase the speed of your programs by as i ae 
much as 2-5 times. FLASH will make programs p FEATURES. ——_——— — allay 
that go to disk operate taster! FLASH will make | Spceds up disk access 


| Can utilize above board type memory 

) Can utilize AT EXTENDED memory 

) Can utilize up to 3 Megabytes of RAM 

) Can buffer up to 26 device drivers 
Optionat Track Read & Write (Speeds 123) 
Glue files into buffer 


word processors, accounting programs, data- 
base programs, & spreadsheets operate at top 
speeds! FLASH is the fastest & most versatile 
program ot its kind. At nght is a list of compar- 
ison ot FLASH to Lightning teatures. 





6 No leaming curve everytime system boots | 
FREE OFFER: | Over 30 commands 
FLASH RAN-DISK & FLASH KEYS | Less than s70 : | 

Printer Spooler Interface | 

When re oy Hee 4 yp es ny (ie |_RAM DISK Interface + / 
ucts Fi g tl ree. lmaihe 
FLASH RAM-DISK uses memory only when FLASH mae er ext pions LIGHTING 
needed and trees up the memory when the 
RAM-DISK files are deleted. FLASH KEYS 
speeds up your cursor for lieth editing. Reg. price ..........cccceeaee $89-95- 
These programs normally sell for $29.95 each. Limited time..............0.00006 $69.95 


BACK-TO-DOS $49.95 NEW! 


Back-To-Dos allows mn to interrupt the program you are working on, go to DOS, do ANY DOS 
command or run ANY other program regardless of size, then return back to your ortginal program 
exactly where you left off screen and all! 


© Imagine DOS at you finger tips 
© Imagine ONLY 15K of RAM needed for this 
* Imagine —Being in wee processing 


¢ Imagine —Being ve readsheet 
—Going to DOS 
—Running your database program 


—Going to —Returning back to spreadsheet 
—Formattin rf disk © Works when screen in graphics mode too 
—Going back to word processing 


—Saving your file onver! 


SPOOL-MASTER 5.0 $49.95 NEW! 


SPEED UP YOUR PRINTER 

© No more waiting for your pnnter 
« © Automatically allocates RAM when printing 
+ © Automatically trees up RAM when done 


Handles single sheet torms 
© Can be un-installed at ANY time 
« © Finally a RAM spooler that doesn't use 


pnntin ANY RAM when itis not printing 
¢ True RAM spooler . sdany keyboard commands to control 
. ee el copies ate spooler 
© Status shows how many pages left an . i 
how much time left printing sp one tt a ai LS aes’ 
SUPER-ED 3.15 $49.95 NEW! 


THE ULTIMATE DBASE PROGRAM EDITOR 
e Edit Dbase proven files with wordstar like e Keyboard macros 
commands e Print parts ot a file 
© Configurable keystroke commands Super Fast Full screen editing 
¢ Edit 2 files at once & copy blocks between © Shows Num-lock & Key-caps status 
them Go to specific line number 
e Extensive search & replace options Merge 2 files together 
. peace DDS command from within the 
itor 


SPECIAL PACKAGE OFFER: $150.00 


Gives you over $280.00 worth o! software! 


« BACK-TD-DDS 
© SUPER-ED 3.15 


onde 


¢ FLASH KEYS 
e SPODL-MASTER 5.0 


SOFTWARE MASTERS” } 


123 18 8 trademark of Lotus 


e FLASH 
¢ FLASH RAM-DISK 


OROER LINE: 1-800 25-FLASH / INFO LINE: 1-317 253-8088 
Add $4.00 shipping & handling (Dverseas add $15.00) 
Software Master/6352 Guiltord Avenue/Indianapolis, IN 46220 


Lightrang a trademark of PCSG Word Stars a trademark of Micro Pro inil 
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VIEWPOINTS 
@ BILL MACHRONE 


a group to decide they have a common in- 
terest in a product, form a SIG (special in- 
terest group), and you're off. They provide 
support, training, program development, 
and beta testing—for free. Software manu- 
facturers were, by and large, incredibly 
slow in discovering the power of user 
groups. Now they’re catching on. They 
provide visits, demonstrations, materials, 
and direct support lines for special-inter- 
est-groups. 


OPEN-ENDEDNESS One of the key | 


elements in products that attain critical 
mass is programmability. When the manu- 


facturer builds in a macro language or un- | 


derlying programming language, the prod- 
uct is extendable; it rises above the static 
nature of its feature set. It also allows oth- 
ers to show how smart they are by adapting 
the package to a specific application. Kit- 
built applications are very much in keeping 
with the kit-built nature of the PC, where 
technically astute individuals do most of 
the preliminary work for end users. In- 
deed, configurability is what sets PCs 
apart from all the kinds of computing that 
have gone before. Programmability also 
gives the word-of-mouth brigade some- 
thing to talk and argue about. I’m contin- 
ually amazed by the sheer number of peo- 
ple who will submit themselves to the 
extraordinary effort required to learn a pro- 
prietary macro language and then say, 
**But | don’t know how to program,” 
when in fact they are creating entire appli- 
cations within an application. 


HENNY YOUNGMAN FACTOR  Final- 
ly, software with critical mass is explain- 
able as a one-liner, its purpose immediate- 
ly apprehensible. /-2-3 is an electronic 
spreadsheet. MathCAD is a computerized 
engineer’s notebook. 

Even if the one-liner defines a product’s 
limitations, it still serves the basic purpose 
of clarification and communication. For 
instance, XyWrite is complex and com- 
mand driven, but it’s fast and great for in- 
dexes and tables of contents. Omnis 
Quartz is a network-hierarchical database 
that can be made to look relational but only 
runs in Windows. 

You get the idea. These lines would 
bomb in a nightclub, but they’re boffo in 
our marketplace. PCy 
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Roger Staubach and Terry Bradshaw 
on Dac-Easy Light. 


For Once They Agree! 
Light’s Less Filling Accounting 
for Home & Office. 


Roger: Of course I'd never argue with you, Terry, about Dac-Easy 
Light because | know it's perfect for office accounting. 
Dac-Easy Light let’s me concentrate on doing business, 
not accounting. Using the predefined chart of accounts, 
ideal for small business, | can enter customers and 
vendors — and start processing invoices and checks in 
just minutes! 


Terry: Roger, when did we ever disagree about 
anything? You know Dac-Easy Light is perfect for 
home accounting. Light makes home finances fast, 
fun and easy. The preset home chart of accounts has 

everything | need. I can write checks and do bank 
reconciliations by computer without knowing the first 
thing about accounting. 


Roger: Light makes it a snap to track sales and budget 

expenses for up to 12 months on-line. With Light, | know 
my business’ current financial status in minutes. 

Terry: It’s the same with home accounting finances, 
Roger. I can get my personal net worth in seconds since 
Light instantly reflects the effect of changes, payments, 
withdrawals and deposits. 

Roger: Light gives me the option of handling account- 
ing on a cash or accrual basis. Plus, if | forget any 


account or customer, I can quickly call it up in 
a window. 


Terry: Well don’t forget this, Roger. With Dac-Easy 
Light I can quickly set up new credit card accounts, post 
receipts, and keep tabs on current card balances. Plus, | 
don't have to know debits or credits because the system 
knows and automatically does them for me. 


Roger: Terry, for once | think you're right. Light’s so 
smooth and easy to handle, even you can use it. 

Terry: And you're right, too, Rog. Using Light, you'll 
have more time to spend on the golf course. I just hope 
you're not trying to compete with my hall of fame game! 


$69.95 


Dac-Easy Light. Ideal for 
the home, office or both! 
Within minutes, you can 
install and begin using a 
Less Filling Accounting complete accounting sys- 
for Home and Office. tem working behind the 
screen. There's no need to know accounting. And with 
Dac-Easy Light there are no surprises. Everything you 
already know about writing checks to creating invoices is 
on-screen in a format you'll recognize. So get a taste of the 
good life with Dac-Easy Light. A less filling accounting 
program for the home and office. 
CODE #101 


30-Day Money Back Guarantee: Unconditional guarantee on all products bought directly 











ore dac software, inc. 
isco 


fom Due Sofrear (les ppg charge ts pos See Your Favorite Local Retailer 
SHEETS ole oenmantag ee ore ional mode, color or Call 1-800-992-7779 

monochi , 256K . Trademarks: IBM, PC-DOS, MS-DOS. Dac-Ea: -800-387- 
isa trademark of Dac Software, Ine; Dallas, TX. 75244. 5-U4" & 3-1/2" disks available. (in Texas 214/458-0038. In Canada 1-800-387-9674) 
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If the world had one computer communications standard 
you wouldnt need Crosstalk Mk.4 


The fact is, today’s bewildering mainframes and minis through mation for experts and novice 
variety of computers demands JRMA"“and Smart Alec” It works operators alike. 


a program like this — an with most popular modems...em- Maybe all computers can’t 
entirely new generation of com- ulates most popular terminals... be identical. But now at least 
munications software. and supports the most widely they can communicate. For more 

CROSSTALK® Mk.4 helps used file transfer protocols. atcat CROSSTALK Mk.4, see 
your PC perform up to 15 con- Its language, CASL* is your dealer or contact us. 


current sessions with any designed specifically for com- 
combination of direct-connect, munications and related applica- G >) ‘@) ¢ € TA | K 
modem, coax, or X.PC devices. _ tions. It allows an unprecedented . 
It facilitates communication with degree of flexibility and auto- eo, 
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CROSSTALK COMMUNICATIONS, 1000 Holcomb Woods Parkway, Roswell, coe 30076/(800)241-6393 
A Division of Digital Communications Associates, Inc. 


CROSSTALK is a regstered trademark of Digital Communications Associates, Ine. / CASL, IRMA and Smart Alec are ice of Digntal Commumeations Associates, ine. 
X.PCisa tratlemark of Tymshare. Inc. 





@ JOHN C. DVORAK 


"THE BIG LIE 








Did you ever wonder why UNIX, portable programs, and natural language interfaces are 
always being sold with such boundless enthusiasm? 


here is always a motive to tell a lie. 
T may be less painful than the truth. 

It may be convenient. It may be 
necessary for survival. To be effective at 
selling an inferior (or useless) product, one 
must use lies but must be somehow con- 
vinced that the lie is true. This kind of lie is 
known as the big lie. It’s the kind of lie that 
governments use. It’s the whopper. 

In the world of computers we see what 
appear to be a lot of false claims. In this in- 
dustry the smallest and most insignificant 
false claim is treated by the perpetrator as a 
big lie. Let’s face it, some people are sin- 
cere when they swear up and down that 
their spreadsheet is better than Lorus 1-2-3. 
“If only we had more money to spend on 
marketing,”’ they'll tell you. Yeah, right. 


UNIX AND OTHER LIES More inter- 
esting to me are those big lies that become 
institutionalized as one guy after another 
comes along to promote the idea. My fa- 
vorite example is the notion that UNIX 
will not only achieve success as a personal 
computer operating system but will domi- 
nate the scene and be the operating system 
of choice. Every so often some salesman 
will convince himself that this is true and 
reestablish this notion in the public do- 
main. It amuses me. Here’s UNIX, the 
multitasking, multiuser operating system 
that’s been around since the days of the 
Cro-Magnon, and its heyday is still ex- 
pected. Folks, forget it. 

Understanding the imagined appeal of 
UNIX helps us understand another institu- 
tionalized big lie: the notion that software 
portability is important. UNIX is praised 


for its portability more than anything. If 
something can be ported from one diver- 
gent system to another, this is somehow 
good, say the zombies. 

Portability. | know a company that 
makes a fairly decent telecom product, but 
their insistence that the thing be “‘as porta- 
ble as possible’’ resulted in a product that 
could easily be nun off of a teletype. While 
this is fine if you need to run it off ofa tele- 
type, it hardly appeals to the 80386 user 
with a VGA card. Users don’t want porta- 
bility. In fact, they could care less about it. 
Few IBM users ever use an Apple or a 
CP/M clunker, so why would they care if a 
program looked and felt the same on an- 
other machine? It’s the UNIX folks who 
have promoted the notion that portability is 
important. A big lie. 


SAY IT EN PLAIN ENGLISH? _ | suppose 


this all relates to some socialistic appeal to 
a sense of universality—the common user 





interface that we’ll-never see. This think- 
ing leads to another common big lie: the 
computer that understands ‘‘plain En- 
glish.”’ I remember a minicomputer called 
the Adam that supposedly understood 
plain English. It didn’t. 

The funny thing about this notion is that 
users could really care less. Once people 
learn about computers they are happy as a 
clam to merely mouse-click an icon or type 
“‘DIR”’ at the command line to get the di- 
rectory. It’s sure easier than typing ‘‘Mr. 
Computer, may I have the directory of all 
my files?’’ Or, even worse, saying some- 
thing like that into a microphone. Still we 
see products like Clout (remember it?) 
come and go. The vendors are still con- 
vinced that all they needed was more mar- 
keting money. 

The notion of the ‘‘understands plain 
English’’ computer has the same misguid- 
ed roots as the ‘‘computer that never needs 
programming.’’ The results of this think- 
ing are program generators who you can 
speak to in plain English and who then 
crank out an elaborate program. Pearl was 
a very forgettable example of this type of 
thinking. Then there came Savvy and the 
biggest fiasco of them all, a product called 
The Last One. 

Let’s not even begin to talk about com- 
puter products sold as religion such as Val- 
docs or FORTH or the Macintosh. Life is 
too short. 

The big question is, dear reader, can 
you spot the big lie when it comes your 
way—on some inevitable day in the future 
when a guy looks you in the eye and says, 
“‘It’s the greatest!’’ 
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UNLOCK ITS FULL 386 POWER 
WITH SCO XENIX 386 - NOW! 


Ue DOS, the COMPAQ DESKPRO 386/20™ is a powerful Ne SCO XENIX 386, this powerful computer can sup- 
single-tasking, single-user system that can run thou- vee multiuser configurations of 16, 32, or even more 
sands of DOS applications. In 16-bit, 8086 mode. C) workstations with such blazing performance that indivi- 






One at a time. dual users will believe they have the whole system to 
When 0S/2™ software becomes available, this themselves—at an unbelievably low cost per user. 
computer can become a multitasking, single- nd the best news is that you can unlock 
user system running in 16-bit, 286 mode that ~ [een the full power of the COMPAQ DESKPRO 
can also single-task those DOS applications “| = fF \ % ' 386/20 today because you can get SCO XENIX 
under 08/2. ~ r 386—now! 
One at a time. > 7 
With DOS or 0S/2, it will support one 
user—for the cost of the entire system. 
Ue SCO™ XENIX® 386, however, the 
COMPAQ DESKPRO 386/20 becomes a powerful 
multitasking, multiuser system that can run thousands 
of proven XENIX applications. In full-tilt, 32-bit, 386 mode. 
Many at a time. 


SCOXENIX System V and the SCO XENIX family of 
software solutions is available for all industry- 
standard 8086., 80286., and 80386-based com- 
puters, and the IBM® Personal System/2™ 
Models 50, 60, and 80. 


a = (800) 626-UNIX (626-8649 
Using SCO VP/ix,” it can multitask all the same DOS applica- oe etn ) 
tions under SCO XENIX. FAX: (408) 458-4227 
Many at a time. THE SANTACRUZ OPERATION dune decrninaemeon inc tinfo 


Mails acta alton mt cal spam 7 sia 5/2 eset cea res cies Capi, = COMPAQ DESKPRO 326,20 ts a trademark of Compaq Computer Corporation © SOD sa trademark of The Santa Cruz Operation, inc. © XENOK s a mgetered trademark of 
Corporabon. © /als Sema BTEC 3 ster Coeporaben. War 
eT The Sora Gur Open, 400 Eneinal Street. PO Sux 1900 Sante Cruz, CA 95061 The Sansa Cruz Operation, Lad. 18 Noel Sawet. PO. Box 4YN, Landon WLA 4YN United Kangdom, +44 1 439 2911, (FAX) +44 1 457 9581 Tat sim wot 
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ACen, of PS/2 and the Micro Chan- 
nel. Look for Zenith and Compaq to 
pay the piper and license the IBM Micro 
Channel. Insiders say they'll buy access 
to the technology; IBM has not con- 
firmed any deals. Details of the agree- 
ment aren’t known, but it may cost both 
companies a bundle if they buy into the 
patent and technology exchange contract 
that most of the mainframe builders had 
to do long ago. A typical arrangement for 
someone to use IBM’s patents is 3 per- 
cent of the company’s total revenue paid 
as a royalty. 

It should be easy enough to build a 
PS/2 clone as Chips and Technologies 
makes the first clone chips available. In- 


tel and a host of other VLSI specialists | 


will follow. 

Chips and Technologies recently 
bought Up-To-Date Technology of Sun- 
nyvale in an interesting move to keep 
the market for its chips hot. 

Up-to-Date is the outfit that did the 
popular Leading Edge machine and a few 
other designs for Samsung. Best known 
for quick turnaround and good design. 
Much credit goes to design wiz Frank 
Spahn, who, it seems, can design a 
clone in a day. With this group, C&T 
can doa custom systems board design for 
a C&T customer during the time the 
chips are being developed, so chips and 
systems arrive on the scene nearly simul- 
taneously. 

The Consumer Electronics Show 
used to be a showcase for both crackpot 
and state-of-the-art technologies. Ever 
since the crash of the home computer 
business and decimation of the home 
game computer, the show has become 
conservative with emphasis on cam- 
corders and screwball phones. When 


high technology of the sort seen in years | 
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INSIDE TRACK 


Will Compag license the MCA? Are computer viruses 
running amok? Will Sun emerge from its new dark cloud? 


past is shown, what we see is a grim re- 
minder that the Japanese are embarrass- 
ing us at every tum. My favorite example 
is a technology called EDTV (enhanced 
definition TV). While Americans are still 
arguing over what to do, the Japanese | 
have already moved ahead. The results 
are a laugh riot. We are tending towards a | 
wide-screen system with 420 by 420 | 
lines of resolution. This compares to 330 
lines of resolution in use today. 

The EDTV image is beautiful, espe- 
cially on the wide screen. But there are 
no plans to manufacture or broadcast | 
with this technology. Govemment ap- 
proval is needed. Committees are need- 
ed. Meanwhile in July, the Japanese 
are preparing to broadcast their ver- 
sion of EDTV. The equipment is already 
in production. Toshiba had a system at 
the show for display. It was also a wide- 
screen TV with | ,000 by 720 lines of res- 
olution! The company also had a 3-D TV 
that was flickerless and used the double- 
scan technology being broadcast in Japan 
already. We continue to argue in Con- 
gress about these things. We're still wait- 
ing for the aging digital audio tape de- 
bate to settle down. 

The Japanese simply own the consum- 
er electronics business. How long will it 
be before the personal computer market 
succumbs? 

The irony of all this is that we see our- | 
selves as the world’s greatest business- 
men. The notion even permeates the PC 
software development business. | don’t 
know if you noticed, but there seems to 
be a boom in computer simulations of | 
business situations. I’ve received five or | 
six software packages in just the last cou- 
ple of months. Each one was sold as a 
kind of game for the businessman and 
patterned after those boring science fic- 








tion simulations where the player is the 
ruler of some planet with limited re- 
sources, trying to keep the population 
from getting killed off. 

I’ve seen them all and they’re all bor- 
ing. Attention vendors: we don’t need 
another business simulation program. 
Send them all to Japan. We need all the 
help we can get. 

Virus Hysteria Dept.: Remember the 
essay I wrote about computer viruses a 
few weeks ago? | may have been part of 
what appears to be some sort of virus 
mania. It really started to roll when the 
Associated Press did a flaky news story 
about a virus supposedly planted in an Is- 
raeli college and showing up every- 
where. Not to be outdone, UPI did a 
quick story saying its reporters discov- 
ered a virus amongst the Amiga crowd. 
Nobody was shown one line of virus 
code. 

Other Bad Trends Dept.: The hot 
gossip in Silicon Valley is about the re- 
cent purchase by AT&T of 15 percent of 
Sun Microsystems. Sun is working on 
what it internally calls a NeXT killer—a 
machine designed to compete head-on 
with the new Steve Jobs machine and the 
Macintosh II. If the new Sun machine is 
met with popular acceptance, AT&T is 
rumored to be willing to buy the rest of 
the company. 

Sun specializes in UNIX worksta- 
tions, something that AT&T (the devel- 
oper of UNIX) just can’t seem to market. 
The company’s last effort was the ill-fat- 
ed model 7400. Meanwhile, the AT&T 
contract with Olivetti is up this year, 
and AT&T hopes to somehow use Sun as 
the maker of its next generation of desk- 
top PC clones. 

What this all means to me is that a lean 
and mean Sun Microsystems has let the 
camel of bureaucracy into its small tent. 
There are already rumors that AT&T pa- 
per-pushers are making “suggestions” 
to Sun about changing one thing or an- 
other. The end is near. ime 
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For sheer power in a 
personal computer, 
the magic number 
is 386. And if 
you re looking for 
the best value in a 
80386- based system, the 
number is 1100. 

It would be tough to find a personal 
computer anywhere that delivers more 
speed, functionality or compatibility 
than the ACER 1100. 

Its 32-bit, 16 MHz engine processes 
information two to three times faster 
than conventional 16-bit computers, But 
we didn't just put a bigger engine in 








abox. We enhanced the entire system so 
the 1100 outperforms even the Compaq 
386. At less than two-thirds the price. 

First, we designed and built our own 
386 CPU board to improve reliability. 
Then we included zero-wait-state 
interleaved memory, RAM BIOS, high- 
performance storage devices and a host 
of other features. 

The result is one of the fastest, most 
powerful personal computers you can 
buy. Ata price that’s more than reason- 
able. Living proof that performance and 
affordability are not mutually exclusive, 

If your job involves power-intensive 
applications, you're going to love the 
ACER 1100. It easily handles sophisticated 


POWER. 





CAD/CAE projects. Complex financial The 1100 has six different speed modes 
analysis. Not to mention scientific (4.77,6,8, 10, 12, J6MHz). So it's fully 
applications and high-level software compatible with your other PC/XT/AT 
development. You compen software and hardware. 
can also use it as. a a Sen | Which is very compatible 
yaa hia SSS Ss «(| CUwith i Ley line. 
to enhance 16 v9 0 A, IMB up wy HE, And to make sure 
performance of your ae your investment is fully 
network. ‘aera ‘aera | protected, Acer backs the 
And in case you wxsine dcomnien” | 1100 with the strongest 
think getting a system one 0767 support program in 
as revolutionary as frat ct | the business. Including 
this means losing caveat | on-site service through 
your investment in PC sevaaear | TRW. 
applications, here's So if you're looking 


more good news. 


(©1987 Acer Technologes Corporation. 
Itemational Business Machines Conporsbon, TRW és a trademark of 





Aces and ACER 1100 are trademarks of Acer Technologjes C: 


for the ultimate in PC 





power and value, look into the ACER 
1100. You'll see that the price of success 
has never been more appealing. 

For the full story on all our products, 
or for the number of your nearest Acer 
sales representative, call (800) 538-1542. 
In California, call (800) 782-1155. 

We'd like a chance to help you lower 
the price of success. 


ACER 


Silicon Valley « Dussetdor + Tokyo + Taipel . 
Acer Technologies Corporation 


401 Charcot Avenue, San jose, CA 95131 
(408) 922-0333 


386 1 a fraddernark of Compag Computer Corporation JM, PCAXT, PC/AT are trademarks of 


‘oxporaton. Compaq 
TRW, Inc. Software on ACER TIO0 by Three D Grapics All inéormavon correct as of Apa 1987 
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@ JIMSEYMOUR 


Os/2 APPLICATIONS 
PRICING: A GOUGE? 


VEEWPOINTS 


Users are prepared to pay higher prices for OS/2 application packages. In return, they expect 
vendors to offer enhanced functionality, better performance, and increased support. 


ow that OS/2 has arrived, we're 
N sess some messy side is- 
sues beyond the obvious ‘‘Do I 
need it?" Version 1.0, delivered by IBM 
in December and by other vendors over the 


first quarter, is mainly a product for pro- 


grammers, a chance to see if they under- | 


stood what they were doing last year when 
they worked with Microsoft’s $3,000 
OS/2 developer’ s kit. 

But IBM has also announced an Octo- 
ber delivery for OS/2, Version I.1, with 
the Presentation Manager. Delivering Ver- 
sion 1.0 earlier than promised has given 
IBM's projected dates newfound credibil- 
ity, so our attention moves now from 
““when”’ to ‘‘how”’ and ‘‘why.”’ 

One little surprise lurking in the woods 
for early adopters of OS/2 is likely to be 
higher prices for OS/2 versions of familiar 
software. 

Software publishers are hardly united on 
this, but in general they plan to charge 
more for those OS/2 versions than for cur- 
rent (and probably, succeeding) DOS ver- 
sions. 

They argue that OS/2 products represent 


anew Cost category for them (true) and de- | | 


liver a new level of functionality (we 
hope). Thus they feel it’s only fair to 
charge more for OS/2 products, and they 
feel we should be willing to pay more for 
them. 

I think they’re right on both counts. 

But there’s an argument the other way, 
too: It’s a mistake to charge more for OS/2 
products, and if software vendors want to 


| retard OS/2’s adoption, they could hardly 


do better than to price-discriminate be- | 





tween DOS and OS/2 versions—providing 
PC users with what economists call a 
‘negative incentive’ to move to OS/2. 
Let's look at both sides. And let’s look 
at how 1,200 PC Magazine readers re- 


sponded to a poll on higher prices for OS/2 | 


application software. 


COST AND FUNCTIONALITY The in- 
creased-costs argument is a fair one. The 
R&D expense to develop a new OS/2 
product is huge. ‘*OS/2 isn’t system soft- 
ware, it’s a whole new culture,” in the 
words of one programmer. 

Training programmers in OS/2, bring- 
ing DOS programs over to OS/2 in ways 
that exploit OS/2’s strengths, and cooking 
up entirely new products native to OS/2 are 
all expensive undertakings. And they must 
be funded, remember, out of the revenue 
stream from DOS products—in other 
words, from what were once profits. That 
means developers are already taking a hit 








on earnings, reinvesting in hope of a larger 
retum downstream. 

Logicians would tell us that’s a ‘‘neces- 
sary but not sufficient’? argument: true as 
far as it goes, but by itself not persuasive. 

The increased functionality argument 
holds, too—but only to the extent that ven- 
dors really do deliver substantially en- 
hanced functionality in their OS/2 prod- 
ucts. Simple ports that bring DOS 
programs over to OS/2 but use only trivial- 
ly the resources of the new operating sys- 
tem don’t justify higher prices. 

Certainly as OS/2 evolves—and makes 
more of its promise available to develop- 
ers—we should expect to see ever richer 
and more-functional versions of OS/2 ap- 
plications. But those early ports that sim- 
ply allow users to run current DOS pro- 
grams under OS/2 in native mode, rather 
than in the slower DOS ‘‘compatibility 
box’’—what I’ve been calling ‘‘conve- 
nience releases’’—shouldn’t carry higher 
prices, either. 

What do you think about this? 

I recently put a poll on the PC Magazine 
Interactive Reader Service bulletin board, 
asking callers what they thought about 
higher prices for OS/2 application pack- 
ages. Almost 1,200 of you responded. 

More than 80 percent thought OS/2 ap- 


plications would cost more than DOS ap- 


plications. But 55 percent thought that was 
unreasonable. 

When asked by how much you thought 
prices would increase, 38 percent thought 
the increase would be about 30 to 40 per- 
cent, 20 percent thought it would be 50 to 
60 percent, and [5 percent expected to see 
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‘Mustranon. Randy Jones 


@ JIMSEYMOUR 


Prices go up just 10 to 20 percent. One 
reader in 12 thought prices would double. 
What do you expect for those prices? 
About 60 percent of you mentioned ‘‘more 
functionality,”’ and 62 percent ‘‘higher 


“VIEWPOINTS. 


performance”’ (multiple answers were al- 
lowed). More than 22 percent expected 
“‘more support.’” About 11 percent—the 
cynics—thought there wouldn’t be any 
changes, just higher prices. 


Didn't You Read This 
Before You Sent It To Me? 


‘Who's Watching The Grammar, 
Style, Usage And Punctuation In 
| Your Business Writing? 

‘You know how it ts. You're working hard. 
You're under pressure. You have to get a special 
teport or memo to the boss. Or a proposal to a 
client. You work furiously to meet the deadline. 

Now all they remember are the errors. 

Helps You Improve Your Writing. 

Now RightWriter, the first expert grammar and 
style checker, helps improve your writing...right 
away. RightWriter is an expert system. It 
over 3,000 grammar and style rules to your writing 
| to make it stronger, clearer and more 
Excellent Learning Tool. 

__ RightWriter is also a superb learning tool because 


nek aa EunaC Ee, 
written. But it always lets you decide whether to 
use the suggestion. 
Tracks How Your Writing Improves. 
RightWriter does more than just correct gram- 
awh vm Fo ae nb 
strength, descriptiveness and use of jargon in yout 
writing. It even lists uncommon or problem words. 








1966 RughiSofe, Inc. 
6 a reported crademark of RightSoft, Inc. 
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Supports Leading — Processors. 


PFS: Write ® MultiMate® and many others. 
RightWriter Is Easy To Use. 

Since it has only one command, RightWrirer 
becomes an automatic part of your business 
writing, 

See Your Dealer, Or Call 
at (800) 992.0244 
(813) 952-9211 In Florida 


It’s Only $95 






30-DAY MONEY-BACK GUARANTEE 


RightSoft, Inc. 

2033 Wood Screee, Sue 218, Sarasota, Florida 4237 
Vios, MasterCard and AMEX pe 94.00 fo siceing 
and handling. In Flonda, 

Overseas price (US) $130 plus a toro 















= I support vendors’ plans 
for higher prices on OS/2 
products, as long as they 
put more value in the box. 


Readers also mentioned more user- 
friendliness in OS/2 applications, better 
follow-through on problems reported to 
vendors, better documentation and mon- 
ey-back guarantees. 

Vendors, are you listening? 

Your customers expect to be asked to 
pay more. A little more than half think 
that’s unfair, but fair or not, a solid major- 
ity expect those higher prices to deliver 
better performance and more features. 
And they expect you to provide better sup- 
port in every way, and to acknowledge the 
act of faith customers are making in buying 
your OS/2 products by guaranteeing their 
satisfaction. 

The importance of delivering more val- 
ue—and of treating customers well as they 
move into OS/2—is underscored by the 
last question I asked readers: If your com- 
pany expects to phase in OS/2 within the 
next 12 months, when will it be? 

A solid 75 percent of readers responding 
said their companies wouldn't be changing 
(35 percent) or were still undecided (40 
percent). Those numbers aren't surprising: 
few expect OS/2 to take off till we see 
those first dazzling, OS/2-only applica- 
tions appear to drive that changeover. 

But those numbers define an awfully 
fragile market, one attentive to every nu- 
ance of vendors’ offerings and business 
practices. 

PC users expect to pay more for OS/2, 
and in the main, they're willing to. . . if 
they get more value, and if vendors treat 
their OS/2 customers a lot better, across 
the board, than they have treated their 
DOS customers. 

As much as I hate paying more for any- 
thing, | support vendors’ plans for higher 
prices on their OS/2 products. But only as 
long as they put a lot more value in the 
box, too ‘ae 
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ssional Print Spooling Software 


OMPUTE WHILE 
YOU PRINT! 
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FINALLY, A REAL MAINFRAME PRINT SPOOLER 
FOR YOUR IBM PC OR COMPATIBLE 


If you spend part of your PC 
time running applications. Part 
of it printing. And a lot of time 
waiting... 

Imagine a program that prints 
up to 10,000 pages while you run 
applications. 

PrintQ does that. And more. 
It’s the first really complete 
print spooling subsystem for 
your PC. And your biggest time 
saver ever! 


HOW PrintQ WORKS 


Run your application programs 
as usual, but instead of stop- 
ping after the print command, 
keep right on computing! 
PrintQ intercepts the docu- 
ments bound for the printer, 
spools them to disk, then prints 
them according to your com- 
mands. 


NOT COPY 
PROTECTED 


For users of IBM, 
PC, AT, XT, PCjr and 


¢ 
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se 


Dealer Inquiries Invited 
Corporate Licensing Available 





most IBM compatibles. 





(Charge Bete, Ban Nts ner Pay Rh 
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“Pop up" status display lets you monitor and 
control document printing at any time. 


WITH PrintQ YOU CAN... 

© Re-start printing from any page. 

* View documents on screen with 
or without printing. 

¢ Print up to 255 copies auto- 
matically. 

* Save reports for reprinting. 

© Minimize form changes. PrintQ 
groups similar documents. 

Print in order of priority. 

° Simplify forms alignment. 

© Work while printer is down. 

* Copy reports to ASCII files. 

* Control from within a batch file. 

* Use any printer (including laser). 

«No program modifications re- 
quired. 

... AND MUCH MORE. 





“Using PrintQ could become 
very addicting, and users may 
never want to go back to ordin- 
ary printing again.” 


— PC Week 


FULLY GUARANTEED 


Use PrintQ. If you're not con- 
vinced PrinrQ saves time, in- 
creases productivity and en- 
hances printer function, return 
it within 30 days for a full re- 
fund. 


Order now and you'll receive 
the PrinrQ disk, complete easy 
to understand documentation, 
and the Quick Start Card which 
will have you reaping the bene- 
fits of PrintQ in seconds. 


Call toll-free or mail 
the coupon to order now. 


1-800-346-7638 


In New Jersey Call 


201-584-8466 
Same day shipping 
on phone orders 
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SBi Software Directions, Inc. 1572 Sussex Turnpike, Randolph, NJ 07869 


YE 


Namo __ 


Address 

City. = — 
Co Cheek enclosed 
Acct. No. 


Signatur = 
PCM 320% 


Rush me PrintQ for just $89, which includes postage and handling (Canada — 
e add $10; Foreign — add $20). If I’mnot convinced PrintQ saves time, increase- 
es productivity and enhances printer function, 1 ‘ll return it within 30 days for a full refund. 


Company — F = 


_. Stata__ 








Zip _ 
MasterCard 
Exp. date 


AmEx. 


Phone #___ 
sidents add 6° 


Nd re: ssles tax 


IBM is o registered trade mork of Intarnational Business Machines Corpore tion. 


Bela External . « 
Beta Internat... 


PFS Pro Plan... ss. 
Supercalc 4. . 


ete eee 


LANGUAGES 
C Compher (Microsoft) 
Fortran Compiler (Microsoft) .... 
Macro Assembier (Microsoft)... . 
Ryan McFarian Fortran... .. 
Ryan McFarlan Cobol .... 


Turbo Pascal 40. 


PROJECT MANAGEMENT 
Harvard Total Project Manager Il. $ 4 
J 


: Name: Floppy: Drive, 196. Wa Power: 
Supply, Slide Case, AT Style Keyboard, 4-10 MH, Clock ~ 
re _,, Speed, (Ke vei Soenabiel € apace Slots. 07" 


Multisyne il. . 
Mulltisync Plus . 


Princeton Graphics Monitors . 
Praceton Ultrasynic. 1... eee 
Sony Multiscan .. 0.0.2. 
Mitsubishs Dramond Scan. . 
Zenith 1490 


INTEGRATIVE SOFTWARE 
Ability Plus. 
Enable 20 
Framework Ilo eee eee 
MS Works... 

PFS 1st Choice 
Smart Software System... . 
Symphony 


GRAPHICS/MICE 
Chartmaster.... 
Diagram Master 


Micrasott Buss Mouse 10 .. 
Microsoft Chat 30... 
Microsott Serial Mouse 10 


News Room Prolessional 
PC Buss Pius Mouse (New Ver )wipant. 83 
PC Mouse (New Ver} want... 


Signmaster 
Turbo Graphix Tool Box 
Windows Oraw!! wichip art 


ree ea ieee 
Me sppten Ohay re 0100 5 Over $50 


or 
Guarentee tebsivs Wis perod prvieages XC 
Programs ate hancéed by the mandtacturer only 


PE SA ' 3: 


PRINTERS 


Hewlett-Packard 
Laser Jel Senes Il... 00, 
NEC 
Sllentwrter se sscceecues 
P-6 P-7 P-9 Series 


Other Models. sss. 
US Robotics 
Password 1200. 


DATA BASE MANAGEMENT 


Bae ll Pus 


Paradox 20 «4.4. 
PFS Prolessional File . 


Q&A Riauiseieceye eis: ets 
ickReport .... aeecere 

Revelation 

R Base System V 


ACCESSORIES 
Copy Il Option Board... 
Masterpiece 
Masterpiece Plus 
Masterpiece Remote, 


eaee 


amamahona orders please 
aie itben Seeger 
‘Subyect 0 Change 


Orchid 


Jet 386 Accelerator/AT . 
Tiny Turbo 286... . 
Paradise 

S Pack). sc... 
Autoswitch ... 
VGA + Mow 

VGA Prolessional Mew 
Video-7 


Typing Instructor ; : . 
Typing TutorV.... 

WORD PROCESSORS 
Microsoft Word 40... 
Muttimate Advantage Il. . 

PFS Professional Write 
Volkswrter3 2.2... 


Word Pertect Library . . . 
Wordstar Pro Pack 40 
Wordstar 2000 Plus 3.0 


ab 


PFS First Publisher . 
Ventura Publishing . 
MONEY AGEMENT 


Tobias Managing Your Money 40. $1 
Dollars & Sense wForcast .... 


Nao! 2310 AvorueProetx Azone 88021 
tole op ‘oor (602) as 
oe sonar oe! (62) 944.2582 
Hours Mor-Fn 7am ip 1 
Sttrasy bam ip 


etsing Hours (602) 944-1037 
tema Me fe 




















ile mouse 
ec to set foot 


ona niaideskigp. 


i 
; 


The LOGITECH HiREZ Mouse— 
the only mouse expressly designed for 
high-resolution screens. 

With a resolution of 320 dots-per- 
inch (as compared with 200 dpi or less for 
ordinary mice), it covers the same area 
on your high-res screen, but needs less of 
your desk to do it More than 50% less. 
Saving you valuable desk space, and 
effort: mouse maneuvers that used to 
require a sweep of the hand are now 
reduced to a flick of the wrist. 


Which makes this new mouse a 
hand’ best friend. And a more reliable, 
long-lasting companion—fully compatible 
with all popular software, and equipped 
with a Lifetime Guarantee. 

Equipped, too, with other advantages 
exclusive to all Logitech mice: A unique 
lightweight ergonomic design. Low- 
angled buttons for maximum comfort 
and minimum fatigue. An exclusive tech- 
nology that guarantees a much greater life 
span. An exceptionally smooth-moving, 
dirt-resistant roller ball. And natural 
compatibility with all PCs, look-a-likes, 
and virtually any software. 

So if you’ve got your eyes on a 
high-res screen, get your hands on the 
one mouse that’s agile enough to keep 
up with it. 

The LOGITECH HiREZ Mouse. 

For the dealer nearest you, call 800- 
231-7717 (800-552-8885 in California), 
or write Logitech, Inc., 6505 Kaiser Drive, 
Fremont, CA 94555. In Europe, call or 
write: Logitech Switzerland, European 
Headquarters, CH-1111 Romanel/Morges, 
Switzerland (++41-21-869-9656). 


MBLOGITECH 
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Now t theres an IRMA 
put your old ideas about m 


PC Coordinators have been debating the madeIRMA"the PCto-mainframe industry 
viability of Macintosh-to-mainframelinks fora standard has come to the Macintosh II”and 
couple of years now. With opinions varying | Macintosh SE™ 
from impeccable to impossible. How does that help you? Well, MacIRMA 

But no matter what ideas you mighthave can support the DCA and IBM’ mainframe 





on the subject, they are now old ideas. file transfer software that you probably 
Because DCA has introduced MacIRMA” _ already have installed in TSO,CMS and CICS 
And all the reliability and ease of use that —_ environments. Allowing you to actually offer 


DCA 8 a registered trademark and MaciRMA and IRMA are trademarks of Digital Communications Associates, Inc Macintosh, Macintosh SE, Macintosh I, Switcher and Multfinder 
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for the Macintosh, you can 
ame links in lace. 


e 
your users a choice of either Macintosh It works with a“mouse” pull-down menus, is 


or IBM microcomputers while maintaining 
consistent 3270 connectivity. 

And you can offer the same training and 
support to each of them regardless of which 
microcomputer they choose. 

What’ more, MacIRMA‘s 3270 emulation 
software is a true Macintosh application. 


compatible with Switcher™and Multifinder™ 


programs, and supports “copy-and-paste” to 


incorporate mainframe data into word 
Pee spreadsheets. 
And that’ just for starters. For the whole 


story, call DCA, toll-free, at ai E21 


1-800-241-IRMA, ext. 518. 


are trademarks of Apple Computer, Inc IBM 1s a registered trademark of International Bustness Machines Corp ©1987 Digital Communications Assocuates, Ine All rights reserved 
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Bylina . 
Microsoft Word 


$ 189 
$ 229 


Multimate Advantage-Il $ 259 


Lotue Menuscript 
Office Writer /Speller 
Pagemekar 

PFS: Prof Write 
Ventura Publisher 
Volkswriter 3 

Word Perfect 4.2 
Word Perfect Server 
Word Perfect Station 
Wordstar Pro 4.0 
Wordstar 2000 + 
Xywrits ill+ 
Oatabasa s 
Clippar 
OBase III Pius 
OBase III Lan Pak 
Foxbase + 
Paradox 2 

PFS: Prof File 
QaA 





Ri Base System V 
RapidFlle 
Refisx 





Framework ll 


Javelin + 

Lotus 1-2-3 

Lotue Hal 
Microaoft Excell 
Microsoft Works 
Plan Perfect 
Smart System 
SuperCalc 4 
Symphony 
Communicationa 
Carbon Copy + 
Crosstalk XVI 
Crosstalk Mark IV 
Relay Gold 
Smartsrm(Persoft) 
Smartcom Ill 
Statiatlcs 
SPSS/PC + 
Statgraphics 2.6 


Systat 


Deaktop Environmenta 


MS Windows 
Sidekick 


obbuasuit 


Chartmastar 
Design CADD 
Diegraph 

Diagram Master 
Freelanca Plus 
Harvard Graphics 
MS Chart 

PC Paintbrush Pius 
Picture Perfect 
Presantation Pek 


Publishere Palntorush 


Signmaster 

Project Managamant 

Herverd Total 
Project Manager II 

Microsoft Project 4.0 

Superproject Pius 

Timelina 2.0 


Languagas/Utillties 


Fastback + 
Lattice C 

Norton Advanced 
Microsoft C 
Mace Utilities 
MS Fortran 4.0 
Quick Baeic 


Turbo Basic 


Turbo C 

Turbo Pascal 
Productivity Toola 
Eureka 

Sideweye 


Eaey Bueiness 
Greet Piains 


unting 
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Hardware* 
Com 
AST Pramium 286 
Wysa 286 PC 

Toshiba 3100/20 + 





Auitifunction Boarda 


AST Advantage (128K) 


AST Advantage 
Premium 

AST 6 Pak Plus (64K) 

AST Premium (256K) 

AST Rampage PC 

AST Rampage 286 

Inboard 386AT 

Intel AbovsBoard 

PC Turbo 286 (1MB) 

QuadBoard (0K) 

Display Boards 

ATI EGA Wonder + 

Hercules Graphics 
Card Plua 

Hercutae Color Card 

Hercules In-Color 

Paradise Auto 
Switch EGA 480 

Quad EGA Prosyne 

Modama 

Hayes 1200 

Hayee 1200B 

Hayss 2400 

Heyes 2400B 

Migant Pockat 

US Robotica 1200B 

US Robotica 2400B 

Vsntel 2400 

Vsntel 2400B 

Wataon 


$ Call 
$ Call 
$ Call 


$ 309 


$ 309 
$ 169 


$ 219 
$ 339 
$1050 
$ Call 
$ 699 
$ 109 
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silent 


Jolin ovar 1000 major corporations and institutions who havs 


seiacted SOFTLINE as their primary vandor. Hare's why: 


* Wide Selection—We carry ovar 1000 “corporate” titles. 
We will assist you to source thosa difficult rsquasts. 


* Low Prics Our motto has always been “Sample our Ser- 
vice, Price shall navar be an issue.” 


° Faat Deilvary For those last minuta rush orders, we offar 
convaniant overnight dallvery. 


* P.O.'s, of Coursall Ws accept purchase orders from 
qualifisd organizations. Ask about our customized 
purchasing programs for volume buyers. 


* Worldwida—We process export ordars to thousands of 
companies worldwida. Convaniant TELEX and FAX 
facilitias available. 
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" Guetomsr Service Hours: 9 AM—5 PM, Mon. —Fri. 
In New York State call (718) 438-6057 
FREE SHIPPING 


on all orders over $1,000.00, credit card orders and prepaid orders. 
® All returns require prior authorization « 20% fee on returns © POs accepted from qualified 
hte adel ae 2 tg Pep Bue—i 
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~ «TELEX: 827-3017 or 810-240-3918 
FAX: 718-072-6346 
ca 380 pr fam = cs sap Toca, tal et pct SO Oo 





Emulation Boards 
AST 5251-114 
Irma/2 


Monitors 


Amdek 410A 
Amdak 432 

Amdek 732 

Amdek 1280 

NEC MultiSync 
Princaton HX-12 
Princeton MAX-12E 
Princeton nes 


Printers/PI 


Epson EX-1000 
Epson FX-286E 
Epson LQ-1000 
wiTractor 
Epson LQ1050 
HP 74750 
HP Laserjat Il 
NEC 3550 
Okidata 192 + 
Okidata 193 + 
Okidata 393 
Okidata 293E 
Toshiba P321SL 
Toehlbe P341SL 
Toshiba P351M2 





Maaa Storaga/Backi kup 


Bemouill I! Duel 
External 5% FDPS/2 
Irwin Tape Drives 
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$ Call 


Miniscribe 3650AT 40MB $ 339 


Piua HardCard 20MB 
Plua HardCard 40MB 
Seagats $7251 


Seagate ST 225 Wiint 


Seagate ST238 Wiint 
lecma are Int 





pi sam : KB 101 
Logitech C7 Mouse 
Microsoft Mouse 





Curtle Ruby 
DateShisid S-100 
Logical Connection 
Masterplece Plue 
256K Ram Set 
8087 Math Chip 
80287 Math Chip 
80387 Math Chip 


$ 625 


B88 asses 
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*CALL FOR SHIPPING COST 
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@ STEPHEN MANES 


IN PRAISE OF 
MAIL ORDER 


Mail-order vendors get no respect. So why do so many customers—corporate and individual 
alike—prefer them to traditional ‘‘full-service’’ retailers? 


the finishing touches on a major quasi- 

desktop-publishing project due drop- 
dead first thing Monday morning. I decide 
torun a test or three to find out if what I see 
at least vaguely resembles what I'll get. As 
| tum on the printer, its toner light goes on 
and stays lit. 

Great. The printer is brand-new, so I 
have no idea what its warning really 
means. For all | know, it may be like my 
car’s low-fuel light, which glares at me a 
quarter-tank and a hundred miles before 
emptiness. But it might work like the fuel 
gauge in my first car, whose E meant 
**Emergency: downhill travel only.”’ 

Sure, I can try and squeeze the 500 
pages I need out of the toner I’ve got. But 
this isn’t some rough draft. This will be fi- 
nal *‘almost-typeset’’ copy for reproduc- 
tion. Snappy blacks are mandatory. Hav- 
ing the cartridge around is likely to 
maintain them and my sanity. 


[« 5:00 P.M. Friday. I’m about to put 


SURE, WE HAVE IT The printer, Oki- 
data's Laserline model, is a loaner. I have 
no idea who in the tri-state area stocks it, 
let alone its consumables. I can just imag- 
ine what’s likely to happen if I begin phon- 
ing computer stores: 

‘‘A tuna partridge for an Okie skater’s 
razor clam? You’ll have to talk to one of 
our salespeople.”’ 

Then 10 minutes on hold, after which 
the whole thing’ll repeat with the sales- 
man. Then da capo al fine with the manag- 
er, who’lll tell me they don’t have it. 

Or he’ll tell me they do have it. I'll 
spend an hour driving to the joint, finding a 


parking spot, and standing in line behind 
three customers waiting for the lone sales- 
man to figure out how to install Paradox, 
after which he'll discover that although the 
cartridge is normally a stock item, it’s not 
on the shelves tonight. Should be in any 
day now. 


COMING THROUGH This is too horti- 
ble to contemplate. Fortunately, I remem- 
ber seeing a PC Connection ad for the 
printer. I dial an 800 number, and a courte- 
ous, knowledgeable voice tells me the car- 
tridges are in stock. I hesitate to ask—it’s 
now after 5:00—but I do anyway: Can one 
be delivered by air express tomorrow, Sat- 
urday? 

Thirty seconds later I have my answer: 
For a $5 surcharge, Airborne will be at my 
door before the final credits roll on **Pee- 
Wee’s Playhouse.’’ I give my credit card 
number and address; at 10:00 sharp the 
next moming, the Airbome guy hands me 








the carton. I’ve saved immeasurable grief 
and hassle, I know the cartridge didn’t cost 
me top dollar, and I didn’t even pay for the 
phone call. 

This isn’t the first time PC Connection 
has come through for me. A few years ago 
I desperately needed a fully populated 
AST RAMpage board first thing tomor- 
row, and they got it out with the same dis- 
patch and alacrity. Not UPS, however: Its 
New York Christmas Holiday interpreta- 
tion of **next-day delivery by 10:00”’ 
meant 10:00 P.M., and the delivery guy 
waltzed in at 9:30 at night. The PC Con- 
nection folks offered to hound UPS for a 
refund, and they did, even though it 
brought them not one cent—except in 
goodwill. I’ve heard similar stories and 
nary a word of criticism from dozens of 
other satisfied customers. Class is by no 
means absent in the mail-order business. 

In fact, the worst thing about mail order 
may well be the term itself, with its impli- 
cation that you might actually have to deal 
with the abysmal U.S. Postal Service. 
Typically the mails never get involved at 
all. The order goes by 800 number; pay- 
ment is arranged via credit card; a private 
express service delivers the goods. 

Mail order’s biggest failing is supposed 
to be its lack of the service and support that 
retailers and other close-to-the-customer 
sources claim they provide. Maybe. In my 
experience, the wonderful, well-trained, 
highly experienced folks in retail circles 
tend to serve huge-quantity corporate ac- 
counts that won’t stand for less. The bozos 
who mind the store for small-business and 
individual customers are novices whose 
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@ STEPHEN MANES 


major training has been in how to sell 
whatever product comes with spiffs (a.k.a. 
“‘incentives,”’ a.k.a. “‘push money’’) this 
week. The better mail-order houses know 
their products at least as well as most retail- 
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The Closer 
You Look... 
The More 
You Find! 


ike this Russian Doll, o careful 
L inspection of MIRROR II will 

reveal layer upon layer of 
carefully cratted features designed ta 
provide you with the best solution ta 

‘s and tomorrow's data communi- 
cation problems. 


A be bel BY fo 


ers do—to the point of listing version num- 
bers and compatibility considerations in 
the ads. 

And mail order keeps retailers honest. 
Mail-order clones of standard cards—and 


MIRROR II (the Crosstalk® SuperKlone) pro- 
vides 0 superior reflection of the best in Crosstalk 
XVI®, of a fractian of the cost. MIRROR Il comes com- 
plete with o superset of the Crosstalk XVI® Script longuage. This Scripting capability ond 
MIRROR II's background communications mode gives you the power ta fully outamate 
your PC communications, and the freedom ta use your PC for ather tasks while sending 


or receiving data. 


* Background communications mode {call ar answer) 
« File transfer protocols including Xmodem (Batch, CRC or Checksum], Crosstalk®, Hayes®, 


Ymodem ond Kermit 


* Terminal emulations for DEC VT- 100/52, 1BM 3101 (choracter ar block mode], Televideo 
910 / 920 / 925 {character or block mode], Adds Viewpaint, ADM-3A, Data General 


D210, ANSI and Haneywell VIP7200 


* Leam mode for the automatic creation of auto- 


logon Scripts 
+ Full screen Wordstarlike text editar 


* Site License (the cost eHective way ta standardize} 
« 6-Day, No Questions Asked Maney-Back 


Guorantee 


69.9 


1-800-634-8670 


{In Florida call 904-878-8564} Visa / MasterCard /COD $5.00 for 
Shipping and Handling {$8 00 for COD orders} Florida residents 


please add 5% soles tax 


trernahonet oe 
vodernorte of Digke! Communcotions Asseoates inc / Heyes a 6 registered ademart 
Micecomputer Products bre. 


To order, call Toll-Free: 


MIRROR IL 


lina ee 


336 Office Plaza Bea 

Tallahassee, Florida 3230 

1a po Bie ay 
Telex. 6714280 K' 

MIRROR I] ts designed oe ua on ae ond 

patible recsacomputes finclucing the IBM P52 ine) run 


neg MS DOS FC DOS 20. or higher ond is net copy 


TO% com. 
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machines priced with razor-thin mar- 
gins—help maintain a truly competitive 
market. Nationally published prices set an 
accessible standard, so buyers can readily 
determine just how much they’re being 
asked to pay for all that service retailers 
supposedly provide. Will the $200-plus 
premium the retailer demands for that soft- 
ware package really be worth it? Probably 
not—which is why so much software flies 
UPS or Federal Express. 

For start-up companies with quirky 
products unlikely to survive in retail distri- 
bution, mail order is often the only answer. 
And mail order can often respond faster 
than retail. For many products, mail-order 
companies can ship large-quantity orders 
from their well-stocked warehouses while 
the retailer is still waiting for the goods to 
arrive. 


PITFALLS Like any business, mail or- 
der does have its bad eggs. The worst re- 
cent case involved a slick operator who 
phonied up a credit rating to place ads ina 
bunch of computer magazines—not, we 
note proudly, this one. The ads offered in- 
dustry-standard hardware and software at 
unbelievable discounts. 

Those too-good-to-be-true prices were 
an instant tip-off that something was fishy. 
So was the rest: no 800 number, no credit 
cards accepted, cash up front required. De- 
livery? There wasn’t any. Hundreds of 
suckers discovered the whole thing was a 
scam. 

Of course, the business of that *‘ven- 
dor’’ and others like him wasn’t computers 
but fraud. Problems with real mail-order 
companies generally involve cash-flow 
crunches that occasionally end up in bank- 
tuptcies. Aside from getting personal rec- 
ommendations before choosing a vendor, 
the best way to avoid getting stuck is to pay 
via credit card. If the goods don’t show up, 
the issuer will reverse the charge. In most 
company-gone-sour situations, banks and 
suppliers rather than dissatisfied customers 
end up holding the bag. 

Delivery delays are the other common 
complaint about mail-order houses—and 
retailers. Protect yourself by making sure 
the item you want is in stock; consider or- 
dering elsewhere if it isn’t. Few things in 
life are worth waiting for. Computer 
equipment is only rarely among them. 


WHY ARE PEOPLE 
CHANGING FROM $500 PROJECT 
MANAGEMENT PACKAGES 
TO $99 INSTAPLAN? 


The Project Planning and Presentation System 
that works the way you think. 














44I’ve used Superproject Plus & An Air Tight 30 Day Guarantee. Try out 







Harvard II. InstaPlan its clearly InstaPlan for 30 days. See how much more 
superior. #9 effective it makes you. Ifyou're not 
Tim Malagon, President, Project completely satisfied, well cheerfully refund 


Information Services Corporation your money. 








instaPian Basic System 

» 600 Activity capacity (640K RAM) 

* Itlevel outhne of achvities (WBS) 

+ Duration or man-hour estimates 

* Unhmited schedule connections 

+ 1) level resource outhne 

+ Individual calendars per person 

* Resource levelling and smoothing 

» Focus selects activities for screen or print 

+7 View, color control, many reports/charts 

+ Presentaton Gantt Diagram shows schedule 
connections In page or wall sized format 

+ Data transfer to 1-2-3"/dBase Ill” 

















44My work at Chase Manhattan is 
more organized and my planning 
more effective. InstaPlan helps 
present my ideas.¥9 

Douglas Price, Vice President, 

Chase Manhatian 










































InstaPlan helps you organize your 
project in natural “top down" outline 






form. First you establish objectives Conlex seneyconeacer eh 
and costs. Then define activities. Tracker Option 





Assign time, people and present 
results in a professional graphic form. 


4éBrown and Caldwell has been 
using InstaPlan for several months. 
We have decided to adoptitnation- 
wide for our 160 project managers. 
We believe it can improve our ability 
to win contracts and to successfully 
manage them in today's competitive 
markeu! 

Richard Aberley President Brown & 
Caldwell Consulting Engineers. 


+ Allows you to freeze baseline plan 

+ Inpul actual schedule and resources used 

+ Vanance mode of Gantt, Spreadsheet, Loading 
views show detail change from baseline plan 

+ Vanance and performance charts and reports 


$99. ORDER TODAY. NO RISK. 
800-852-7526. 


Recommended : IBM PC/XT/AT oF compat: 
ible, 640K RAM (512K minimum), Hard Disk or Dual Floppy 
Printers Supported: IBM Proprinter & Graphics Printer, 
Epson FX/MX/RX/LQ? Okidata Plugn Play 92/3 Microtine 
192/3,292/3° Toshiba 35$* and HP Lasenet Plus 
"(72x 120dpt. B/W). 























Fully 70% of the InstaPlan users we 
surveyed have tried the competition. 

So ifyoure dissatisfied with the pro- 
gram you're using now, we invite you 

to find out why so many people are 
switching. And if you're new to project 
planning software, itmakes sense to start 
with the best. 


At $99, InstaPlan proves 























InstaPlan makes your work easier. 
Expense graphs. Schedule tables. Cus- 
tomized Gantt charts showing schedule 
connections in page or wall size. With 
InstaPlan presentation graphics, people 
can quickly see responsibilities and 











InstaPlan Corporation. 655 Redwood Highway Suite 311M Mill Valley CA 94941 (415) 369 1414 











deadlines. C0 Send me InstaPlan $99 O SK" Disk 
O Send instaPlan with tracking option $169 03%" Disk 
é41 like the ability to track the ‘Add $6 00 shipping and handling. $10 Canada. $20 Internationa! { 
ctuals California Residents, add 6% Sales Tax 
¢ of when tasks are C Send me more information on InstaPian I 


completed.#9 
Larry Fortune, Director, Product Design 
and Development, Fife Corporation. 









OCheckenclosed OCvisa OMasterCard 0 American Express 
Card # Expires. 





InstaPlar's Tracker option lets you 
compare status and progress against 
your plan. With it, you'll spot timing, 
workload and budget problems before 
they occur. 


Harvard Total Project Manager ts a trademark of Software Publishing Corp: 
‘Superproject Phis is a trademark of Computer Associates. 
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© 12MHz, Zero Wait State 80286 /¢ 16MHz Throughput /* Small 
Footprint Chassis /@ Secured Hardware Reset /¢ 12° Monochrome 
Monitor (800x350)/¢ Hercules Compatible 132 Column Video Card 
© Speaker On/Off / Standard 15 Memory /¢ Norton SI15. aw Vy 
“Pus Base Stem Feaucs/e Made MUSA eng 
© Ptus Basic System Features /# Made inUSA 


12MHz EGA System $2065 2 BN 


Basic System Features: 


© 80286 16-bit CPU/e 512K Motherboard Expandable to IMB 

® Clock Caiendar with Battery Backup/¢ 195 Watt Power Supply 
220/110V (UL, CSA)/¢ Fully Compatible AMI BIOS ( Written in USA) 

© 200 Page Documentation and User's Gulde’¢ Limited One Year Warranty 

© Optional Add Ons: 360KB Floppy Drives/ Enhanced Keyboard/ 720KB 
Floppy Drives 31/2" 


ORDER BY MAIL Check and Money Onder Calefornia add “¥: Sales Tax 
DER EY PHONE COD Cathier Check VISA (4%, 


ed Terns All prices are subject #0 chargers and quaneitics may be limited and we reserve the right to substitute equbralent 
suthoetred requrns are subiect to a 19%. restacking fec RMA numbers must be attached to all returned teens and 
+ shippieg prepaid by customer The limited warranty bs t year on parts and 6 months on labor 
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CLUB 286 (10MHz Zero Wait Sta’ ¥ 
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© 80286 1OMHz Zero Wait State /* 8/10 Keyboard Switch 

® 12" Monochrome Monitor (800x350) /¢ Hercules Compatible 132 
Column Video Card /* Wait State Insertable Slots 

© 12MHz Throughput /* 2 Serials, 1 Parallel Port Built In 

® Norton SEV(3.0) 11.5 /@ Plus Basic System Features /¢ Made in U.S.A 


10MHz EGA System $1895 


286 System Options 

20MB 65ms Half Height $280 80287-8 $235 
30MB 39ms Full Height $500 80287-10 $310 
44MB 28ms Full Height $575 Optical Mouse $99 
72MB 23ms Full Height $920 Mechanical Mouse $69 
71MB 28ms Full Height $870 14" Flatscreen Evervision 
130MB 18ms Full Height $1800 Mono Monitor 

NEC Multisyne CALL 

114° Pecevisien mentors shown shove arc optional. 





NBC Hercules Feervmion OS 2 084 Xenia Unix Ditase fe Lotus. Framework Sidekick Smphany PC 
tmited. Compaq. and Premium 286 are trademarie of registered trademarks of thete respective companies 


And now, the most powerful line up of machines from 
the leading manufacturing, design and engineering 


company in America..... 
Introducing the 12MHz Pulse 
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Wiic CLUB 286 Serics of computers is ready for OS/2™ and OS/3™ 
Tie CLUB 286 Series wil! run Xenix, Unix, DBase III + , Lotus 
Praework, Sidekick, Symphony and a host of all thegeegiillar 
softWaire you ean think of. 
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a en 7 Ae yo~  TechSuport 3401 ‘W. Warren Ave. Fremont, CA 94539 
: (415) 683-6580 FAX (415) 490-2687 (24 hrs.) 
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“When you bave a department of one-man bands 
all you produce is a chorus of chaos.” 


If you manage an organization with more PCs and 
peripherals than you care to count, maybe you should 
consider tying them together — with a STARLAN 
Network from AT&T. 

Supporting a wide range of DOS and UNIX® 


“ts for workgroups of all sizes, a single STARLAN 


Network can link from 2 to over 100 DOS PCs, so inde- 
pendent-minded standafones can effectively function as 
one. Which means users can share printers, retrieve and 


edit common documents, update centralized databases 


and send or receive messages electronically, 


T&Ts modular architecture and twisted-pair 





Oe abt 


wiring make it easy for you to add voice and data To find out more, call 1 800 247-1212. 


stations the same way you add staff: as needed. From equipment to networking, from computers 
And by connecting your STARLAN Network to to communications, AT&T is the right choice. 


AT&T's Information Systems Network, virtually all the 


Afst 


The right choice. 


information-processing equipment in your company 


i 


can become a fully integrated, cost-efficient system. 





Buyamodemfrom | 
usandwellthrowin 
L000 





data communications ability. Now, you can transmit 
and receive data from virtually anywhere in the 
world. Our WorldPort Series of modems allows 

you to connect in millions more locations than con- 
ventional modems. This means your modem can 
work where eu do—hotel rooms, poe booths, 
internationally, even with digital PBXs. 


The WorldPort 2400™ and the WorldPort 1200™ 

modems represent the cutting edge of modem tech- 
nology. Their features go far beyond internal units, ' 
giving you both Bell and CCITT standards, direct | 
connect and acoustic interface (300 and 1200 bps) 

battery power, and shirt pocket size. In fact, World- 

Port es the ultimate modem for both portable | 


When you leave your office, you shouldn't lose your 


and desktop applications. And if you're impressed 
with the size, check our price. 


For even greater versatility and value, the WorldPort 

1200 can be easily upgraded to 2400 bps. And the 
WorldPort 2400 comes with Carbon Copy PLUS™ 
communications software, a real “double feature.” | 
Find out how doing business with Touchbase 

Systems can help you locate a few extra places to 

do business. 


For more information about WorldPort modems and | 
the name of your nearest dealer, call us today at 
800-541-0345. In New York call (516) 261-0423. 


Touchbase Systems, Inc. 
160 Laurel Avenue 
Northport, NY 11768 
(516) 261-0423 
TELEX: 6502848020 
FAX: (516) 754-3491 
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WorldPort 1200 and WorldPorl 2400 are trademarks of Touchbase Systems, Inc 
Carbon Copy PLUS !s a trademark of Meridian Technology, Inc 
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& AUTOMOBILES: 


12 Portables for the Road 


ive years ago, portable computers were an exotic man- 
ifestation of gadget mania—the kind of thing you had 

to explain to people who saw you carrying one. 
No more. Use a laptop computer on most any air- 
line flight and you won’t hear a peep from your seat- 
mates. Hike through any major airport and you’ll see back- 
lit NEC ads with only the company’s logo, a brief, 
untechnical slogan, and a picture of a NEC MultiSpeed nes- 
tled under a well-clad executive arm. Hop in a cab outside 
that airport, and on your ride into the city you’re likely to 
spot a giant billboard displaying Toshiba’s latest laptops. 
There’s no ad copy—just a big red Toshiba logo along the 
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Today’s laptop 

and luggable computers 
have more speed, 
storage, and memory 
than ever. 


Hivewation: Terry Widener 
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top of the board. Laptops have made it to 
the mainstream. 

What’s more, portable computers have 
reached the same stage of maturity and ac- 
ceptance as desktops did when the AT be- 
came commonplace. In fact, with one of 
the powerful new portables on your desk, 
you don’t really need an AT. Several de- 
velopments over the past year have 
brought portables and laptops a step closer 
to self-sufficiency. 


FAST TIMES Onc of the best recent in- 
novations in laptop technology is the ap- 
pearance of more 286-based and, more ex- 
citing, 386-based portables. 

Luggable 386s like the Compaq Porta- 
ble 386 and the Dolch-Pack 386 reviewed 
in this issue maintain desktop compatibil- 
ity by providing standard slots for add-in 
boards. The price you pay, in addition to 
the monetary punishment, is having to lug 
around a 20-pound-plus machine. But if 
you’re not hung up on slots, you have an 


around a 12.5-MHz 80386 processor, but 
it’s no bigger than a Toshiba T3100. 

The key to slimline 286 and 386 ma- 
chines is CMOS (complementary metal 
oxide semiconductor) chips that pack more 
power onto a smaller chip, cutting power 
consumption and making battery-operated 
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altemative: the GRiDCase 1530 is built | 





| nounced but unreleased Smoke 386 puts 


high-power machines possible. 

We're seeing faster clock rates, too. 
Compaq wins the speed test with its 20- 
MHz 386, but 9.54-MHz rates show up in 
several machines, and 8-MHz NEC V-20- 
and V-30-powered machines are all over 
the place. That means faster processing for 
all your applications. 


MEGA-MEMORY Portable computer 
manufacturers used to crow about their 
640K-standard machines, and for many 
users 640K is still adequate. But if it isn’t, 
take your pick froma dozen machines that 
offer memory expansion in megabyte-size 
chunks. Compaq allows up to 1OMB in its 
386 and so does Dolch; GRiD provides 
room for 8MB in the GRiDCase 1530. To- 
shiba adds RAM to its diminutive T1000 
in the form of a battery-backed-up RAM 
card that slips into the machine and boosts 
its capacity from 512K to 1.2MB, with no 
noticeable gain in the machine’s 6.3- 
pound weight. 

As for storage, early portables got by 
with floppy disk drives—after all, you 
weren’t supposed to need Lotus /-2-3 on 
the road; you were going to save that work 
for the office. As laptops move in on desk- 
top territory , however, big disks are the or- 
der of the day. Ten- and 20MB hard disks 
are de rigueur on a serious laptop, and you 
can go higher if you want—up to 1|OOMB 
in the high-end machines. 


READABLE DISPLAYS = The number of 
illegible laptop displays has become en- 
couragingly small over the last year. Cer- 
tain machines retain nonbacklit 
screens—the Toshiba T1000 for econo- 
my, the HP Portable Vectra CS for some 
unknown troglodytic reason—but the ma- 
jority of manufacturers have adopted one 
or another of the variations of backlit su- 
pertwist technology, resulting in brighter, 
clearer screens than ever. 

This crop of portables also heralds the 
arrival of EGA in the laptop world. The 
Kaypro 2000 Plus is the first laptop to offer 
an EGA-resolution screen, and the result is 
promising. Sharper, denser characters that 


don’t break up are a boon to people who've | 


become accustomed to hi-res desktop 
monitors and groan at the spidery charac- 
ters on many laptop screens. Datavue’s an- 








the same kind of EGA screen in a lunch- 
box-style luggable, and others are sure to 
follow. 

The high end of display technology re- 
mains gas plasma, as used by Compaq in 
its luggable and by Toshiba and GRiD in 
their deluxe laptops. The searing clarity of 


We're still looking for 

a laptop with a fast processor, 
big disk, and great keyboard 
and screen in a package 

that weighs less than 10 pounds. 


amber characters on a jet-black back- 
ground is exemplified by the GRiDCase, 
whose blacker-than-black screen is a 
knockout for graphics and demos. But gas 
plasma takes its toll in power consump- 
tion, and though manufacturers say they're 
reducing power drain with proprietary dis- 
play technology, gas plasma machines re- 
main either AC-bound, like the Sharp and 
Compaq, or fettered by dismally short bat- 
tery lives—under an hour for the GRiD- 
Case 1530. 


CONNECTIVITY A suboptimized dis- 
play isn’t the end of the world, however. 
Portable makers have gotten a lot better 
about allowing their machines to hook into 
the desktop environment. As a result, most 
laptops can power a CGA monitor, and 
many can drive EGAs, a good solution for 
easier personal viewing or group presenta- 
tions. With keyboard extenders, expan- 
sion chassis, mouse ports, and bountiful 
1/O at your disposal, you can tum a laptop 
machine into a desktop powerhouse. 

For now, most portables are excluded 
from the world of networking, but GRiD 
has shown that things don’t have to be this 
way. With its 3270 emulation and Ethemet 
cartridges that slip into the back of its 
GRiDCase machines, you can bring your 
portable in from the cold, download field 


| data into the network, pick up what you 


need from the server, and hit the trail 
again. It’s a trend that will certainly gain 
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popularity as LAN fever spreads through 
corporate America. 


SIZE SIGHS | The trend toward smaller, 
lighter portables crawls along, but the edi- 
tors who participated in this round of re- 
views agree that most of the machines are 
still too big and too heavy. With its 40MB 
disk, 386 processor, and gas plasma 
screen, the GRiDCase 1530 can get away 
with weighing 13 pounds, but we all agree 
that the 8088-based, LCD-equipped HP 
Portable Vectra can’t. The Toshiba T1000 
brings us closer to a competent bare-bones 
machine (see the accompanying sidebar 
“‘The Quest for the ‘Least Computer’’’), 
but we’re still looking for a laptop with a 
fast processor, big disk, and great key- 
board and screen in a package that weighs 
less than 10 pounds. 

We PC users are an unrelenting bunch, 
every breakthrough leaves us wanting 
more. Maybe 5 years from now we’ll be 
complaining about ‘‘heavy’’ 5-pound por- 
tables that display only 64 colors. We sure 
hope so.—Nora Georgas 


COMPAQ COMPUTER CORP. 


Compag Portable 386 

Say what you like about other portables. 
The company that put a handle on MS- 
DOS has been out front for so long that ev- 
erything else must be compared with its 
successes. And the Compaq Portable 386 
is clearly one of its successes. I’m getting 
tired of saying the next line, but I'll say it 
again anyway, just for form: 

Never before has so much computing 
power been available in so small a portable 
package. 

No, it’s not the smallest. It’s not the 
lightest. And it certainly isn't the cheapest. 
It’s just the best. ‘‘Best’’ is a lot coming 
from a guy who won’t carry an MS-DOS 
portable because they're still too heavy. 
But if I go someplace to demonstrate some 
software, I don’t want another machine. 
Just this one. And if I need to plug in PC- 
compatible boards and use 54-inch floppy 
disks, I don’t want another machine. Jus! 
this one. 

You see, I've got my price, and my 
price is 20 MHz and IOOMB. The Compaq 
Portable 386 dishes up performance that is 
bested only by its big brother, the Deskpro 














At $7,999, the Compag Partable 386 isn't far everyone, but with a 20-MHz 80386 processar, a 
40MB hard disk, 1MB RAM (expandable ta 10MB), a gas plasma display, and a full IBM 
Enhanced-style keyboard, this machine has more muscle than the systems in most offices, let alone 
hotel rooms. Many options are available ta enhance the system, including a 10OMB hard disk 
priced at $4,299. 


386/20. It even beats IBM’s Model 80. 
The Portable 386 began life as the Portable 
III with a 12-MHz 80286, when the stan- 
dard was still 8 MHz. When Compaq’s en- 
gineers put in an 80386, they skipped over 
16 MHz and went right to 20. 

In day-to-day use, the Portable 386 is 
pretty much a known quantity. All the 
latches, buttons, and movements that were 
so strange on the original Portable III are 
now familiar, and they’ve stood the test of 
time well. The keyboard has gained two 
more function keys, for the full IBM-com- 
patible complement of 12. 


SOFT TOUCH The battle rages on 
about the touch of Compaq keyboards, 
with dyed-in-the-wool IBM fans sorely 
missing the over-center click. Others love 
to use the word mushy. When you try this 
keyboard, you find that it has a light, sure 





touch and you can type fast. I’m no fan of 
the new layout; I like the function keys at 
the side, not along the top. But that takes 
up space. Now that IBM has removed the 
incentive to have function keys at the side, 
we can pretty much look to keyboards like 
this as the future. 

The plasma screen, with its brilliant or- 
ange display, has improved somewhat 
over time, but it’s still limited by a relative 
inability to depict gray scales. The adjust- 
ment range is also narrow. Basically, you 
turn the control up all the way and ignore it 
from thenon. The display’s saving grace is 
its 640- by 400-pixel, tack-sharp resolu- 
tion. Microsoft Windows/386 looks great 
because the driver turns colors into dot pat- 
terns. The display size is large enough for 
three or four people to work comfortably 
around it, and there’s enough tilt in the 
mechanism that glare is never a problem. 
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Compag Portable 386 

Compaq Computer Corp. 

20555 FM 149 

Houston, TX 77070 

(800) 231-0900 

List Price: With one 51-inch floppy disk 


drive, 4OMB hard disk, 1 MB RAM, $7,999; 
IMB RAM expansion kit, $599; 4MB RAM 
expansion card, $2,199; MS-DOS 3.2, $95. 
In Short: 20-MHz 80326 performance, a gas 
plasma screen, and fast 40- or 1OOMB hard 
disks make the Portable 386 the most power- 
ful—and one of the most expensive—travel- 
ing machines available. 
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Compag is a big enough force in the mar- 
ketplace that virtually any program you'd 
want to run in graphics mode has a driver 
for this screen. 

Plasma technology is OK at the mun- 
dane job of emulating the bright-and-dim 
monochrome monitor, but it’s not suited to 
the current VGA/MCGA state of the art, 
with up to 64 shades of gray. That'll be an 
interesting hurdle for Compaq, since it 
Prides itself on being more IBM-compati- 
ble than IBM. 

As with its 80286-based predecessor, 
the system bus is available via a small slid- 
ing door on the back of the machine. A 
$199 piggyback unit holds up to two 8- or 
16-bit expansion cards. You'll probably 
never need them. The machine has room 
for up to 1OMB of on-board RAM, as well 
as a proprietary slot for Compaq’s own 
2,400-bit-per-second Hayes-compatible 
modem. In addition to the serial and paral- 
lel ports, there’s a port for a CGA-compat- 
ible color monitor. About the only things 
you'd ever want to put in the piggyback are 
an EGA or VGA card or a connectivity 
board such as a 3270 adapter or LAN 
adapter. 

Compaq. has had one dominant theme 
ever since the first portable: it shouldn’t be 
a hassle to use. And the Portable 386 is just 
that: no hassle. Programs work the way 
you expect them to work. The floppy disk 
is a 1.2MB 5%-incher, and the optional 
100MB hard disk is just plain amazing. 
With 100MB of sub-25-millisecond per- 
formance on tap, you can do just about any 








kind of computing you want. If you need 
what this machine's got, the price doesn’t 
matter. —Bill Machrone 


DOLCH COMPUTER SYSTEMS 


Dolch-Pack 386 


In every high school class, there’s one 
hardworking, ordinary guy that nobody 
really notices. That is, no one notices him 
until he gets profiled in the pages of Wall 
Street Journal as the head of a Fortune 500 
conglomerate. On his quiet, steady way to 
thetop, this guy would probably be using a 
machine like Dolch Computer Systems’ 
Dolch-Pack 386. 

The Dolch-Pack lacks the flashy repu- 
tation of some other ‘‘transportables,’’ like 
the industry-leading Compaq Portable 
386, but this machine delivers solid, near- 
state-of-the-art performance. And it does 
so for $1,500 less than a similarly 
equipped Compaq machine. 





The Dolch-Pack looks very much like 
Sharp’s ‘‘lunchbox’’ portables because it 
is contained in an identical case. Its dimen- 
sions (9.5 by 16 by 7.8 inches) are virtual- 
ly identical to those of the Compaq Porta- 
ble 386, and it weighs a pound or two more 
than the Compaq, depending on options. 


BLAZING SPEED Since the machine 
Tuns its 80386 processor at 20 MHz, the 
Dolch-Pack delivers the kind of blazing 
speed that power users want, both on the 
desktop and on the go. Our processor 
speed benchmark test clocked the machine 
at 1.2 times the speed of a 16-MHz Com- 
paq Deskpro 386. Among the laptops and 
portables we tested, the Dolch-Pack came 
in a respectable second to the Compaq Por- 
table 386, and it solidly outperformed 
GRiD Systems Corp.’s 12.5-MHz 386 
laptop, the GRiDCase 1530. It has muscle 
to spare for the next generation of power- 
hungry applications. One anomaly re- 





Even though the Dolch-Pack 386 isn't nearly so well known as the Compag Portable 386, its 20- 
MHz performance—atong with the potential $1,500 savings it represents over the Compaq 
machine—will attract buyers, The 23-pound Doich-Pack has a backlit LCD screen and two 
standard-size expansion slots. Twenty- and 40MB hard disks are available. 
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We FACT FILE 


Dolch-Pack 386 

Dolch Computer Systems 

20290 O'Toole Ave. 

San Jose, CA 95131 

(408) 435-1881 

List Price: With one 54-inch floppy disk 


drive, 2MB RAM, $4,995. 

In Short: Without the flashy reputation of 
some other ‘‘transportables,”” this portable 
nevertheless delivers solid, near-state-of-the- 
art performance for less than a similurly 
equipped Compay machine. It runs tts 80386 
processor at 20 MHz. delivering the kind of 
speed that power users want, both on the 
desktop and on the go, 

CIRCLE 680 JN READER SERVICE CARD 





mains unexplained: the first evaluation 
unit we tested had a Phoenix BIOS, but a 
second machine’s BIOS bore the Ameri- 
can Megatrends label. 

The 20MB hard disk supplied with both 
evaluation units showed an average access 
time of about 34 milliseconds when tested 
with our hard disk BIOS seek test. 

No one would seriously claim that the 
Dolch-Pack performs identically to the 
Compaq—you do get what you pay for, 
after all. The differences simply boil down 
to getting along without some of the luxu- 
ries Compaq devotees are accustomed to 
having. 

First of all, the Dolch-Pack doesn’t 
have the brilliant orange gas-plasma 
screen that makes using the Compaq so 
easy on the eyes. Instead, it has a blue, 
backlit supertwist LCD of the kind typical- 
ly found on quality laptops. While it’s not 
as crisp and bright as the Compaq’s plasma 
screen, the Dolch-Pack’s display is emi- 
nently readable. A button on the front of 
the case frees the screen to pivot in and out 
for the best viewing angle (though the 
screen on our evalution unit had a slight, 
annoying tendency not to stay where | po- 
sitioned it). 

Like all LCD screens of this type, the 
Dolch-Pack’s display is best viewed head- 
on, As you move off-axis, the image be- 
comes very blurry, very fast. Simulta- 
neous viewing by more than two people is 
difficult at best and makes you yearn for 
that sharp Compag display. 





FULL-SIZE SLOTS Of course, you can 
simply connect the Dolch-Pack to an out- 
board monitor, which brings us to one of 
the machine’s greatest strengths: it accepts 
full-size, PC-compatible expansion cards. 
So if you use it at multiple sites where 
monitors are available, you can tote your 
PC’s EGA card with you. For that matter, 
you can take along any other internal peri- 
pherals—modems, network cards, and so 
on—and save the expense of buying ver- 
sions of all these devices just for your por- 
table. 


In the configuration | tested, one slot | 


was taken by a disk controller board, an- 
other was devoted to an EGA card, and a 
third contained a multifunction board. 
That left three slots (two 16-bit, full- 
length, and one 8-bit, full-length) to user 
discretion. 

The Dolch-Pack’s keyboard is some- 
what better than the average clone key- 
board. The keys have no positive “‘click’’ 
response, but they offer a tad more resis- 
tance than is found on other non-1BM 
boards. On the whole, | like the Dolch- 
Pack’s keyboard better than the much-ma- 
ligned Compaq’s, but that definitely isn’t 
saying much. One problem that could be 
easily corrected: the keyboard has a very 
short cord, which dictates that you sit very 
close to the machine. 

The Dolch-Pack 386 is an attractive 
choice for anyone who wants the fire- 
breathing power of a 20-MHz 80386 com- 
puter but who doesn’t have a budget big 
enough for Compaq’s Portable 386. Fully 
loaded with a 40MB hard disk, the Com- 
pag will set you back $7,999. A similarly 
configured Dolch-Pack is still far from in- 
expensive at $6,495, but the grand-and-a- 
half difference is nothing to sneeze at. 
—Jonathan Matzkin 


EPSON AMERICA INC, 


Epson Equity LT 

In 1987, major hardware makers felt com- 
pelled to market three types of products in 
order to prove themselves full-service 
companies: a laser printer, an 80386-based 
computer, and a laptop machine. Tandy 
did it; so did HP. Of course, Epson already 
had a laser (not exactly a well-behaved 
one, but a laser nonetheless), and the word 
is that you can expect an Epson 386 some- 





pe 
Wa FACT FILE 


Epson Equily LT 
Epson Amenca Inc. 

2780 Lomita Blvd. 

| Torrance, CA 90505 

(213) 539-9140 

List Price: With two floppy disk dnves, 
640K RAM, $1,895; with 20MB hard dish, 
one floppy disk drive, $2,995; supertwist 
LCD, $300; backlit LCD, $500 

In Short: As a total machine, the Equity LT 
1s worth less than the sum of its parts. The 
$1,895 price tag quickly jumps to $3,495 
when you add a backlit screen and hard disk. 
CIRCLE 679 ON READER SERVICE| ARO. 



















time next year. Which leaves the Epson 
Equity LT, the laptop portion of Epson's 
manifest destiny. 

Like many products created more as 
building blocks than comerstones, the Ep- 
son is, well, suboptimized. It has some 
nice features, some annoying omissions, 
and a downright irritating Joe Isuzu mar- 
keting style. ‘‘Only $1,895,’" the bro- 
chures blare. What you need here is a sub- 
title that says ‘‘Without Display or Hard 
Disk.*’ ‘Only 11 Pounds!”’ says the spec 
sheet. Flash that subtitle again: “*Without 
Display or Hard Disk.’’ Add these two 
components, and your $1,895, 11-pound 
machine becomes a $3,495 14.2-pounder. 
That’s hitting below the belt. 


A FRIGHT FOR SORE EYES Unless 
you're the kind of person who talks to him- 
self on the subway and is controlled by cra- 
nially embedded radios from God, you’re 
going to need a screen on this thing. And 
unless you're both stingy and unconcerned 
about your eyesight, you're going to 
choose the $500 backlit display, not the 
$300 plain supertwist LCD. Epson’s liter- 
ature expounds endlessly on the merits of 
each display, claiming that the cheaper 
screen is better for daylight, while the 
backlit is perfect for using the computer in 
“‘dimly lit hotel rooms.’’ Hey, that’s not 
what people do in dimly lit hotel rooms. 
Compulsive types can buy both screens 
and switch them around; the display is 
mounted on thick metal tabs that slide into 
columns coming up from the chassis. 
Swapping screens is pretty simple, al- 
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The Epson Equity LT is one of a group of laptops hovering around a $3,500 price that include 
backlit screens and 20MB hard disks. Equity LT buyers can save $200 by selecting the nonbacklit 
LCD. The screens are easily interchangeable. Included with the 14-pound machine is Traveling 


Software’ s Laplink data transfer software. 


though the early model we worked with is 
stiff and requires a little brute force to at- 
tach the display properly. The backlit 
screen is bright, clear, and, yes, good for 
dimly lit hotel rooms, planes, and similar 
surroundings. But its characters are pale 
and spidery, harder to read than those of 
the sharper NEC MultiSpeed HD or Zenith 
Z-183. 

Contrast and brightness controls on the 
front right panel of the display help a little. 
To save power, both screens shut off after 
2 minutes of inactivity; you reilluminate 
them by hitting any key. 

The 85-key keyboard is one of the nicer 
boards around. With ten function keys 


across the tof, separate numeric keypad, | drives. | —Nora Georgas | 


raised ridges on the home row keys, and 


Scroll, NumLock, and CapsLock LED in- ; 


dicators, it sacrifices little in the way of full 
keyboard features. The feel is firm, and the 
keys are not cramped like the corn-on-the- 
cob keyboards of other laptops. 

The speedy NEC V-30 CMOS micro- 
processor is switch-selectable to run at 
4.77 or 10 MHz. The review unit came 
with a 20MB internal hard disk (OEMed 


from JVC) that worked just fine. A switch 


on the back of the machine lets you turn off 
the disk to save power. 1 don’t know why 
you'd consider not getting the hard disk, 
but if you don’t you can have the machine 
fitted with two 34-inch microfloppy disk 





A 1,200-bit-per-second modem is also 
optional—though again, with a laptop, a 
modem isn’t really an option, is it? Epson 
also throws in PFS:Access when you buy 
the modem. 

Battery life is rated at 5 to 7 hours—we 


0000000000000 OOHOOOOO 
A 1,200-bit-per-second 

modem is one Epson Equity 

LT option—though with a 


laptop, a modemisn’t really 
an option, isit? Epson 

also throws in PFS :Access 
when you buy the modem. 


got it to run for ] hour and 41 minutes with 
heavy disk access. The screen and hard 
disk shutoff and the CMOS processor 
probably help. The AC adapter is light and 
not too big. A removable battery pack like 
the ones GRiD and Tandy provide would 
be nice. 





CHUNKY COMPANION So far, not 
bad. But let’s get back to those numbers. 
Because this is where it’s obvious that Ep- 
son is a general computer hardware maker, 
not a laptop computer maker. The machine 
is just too bulky to be a comfortable travel- 
ing companion. It’s unwieldy. Its sharp- 
edged metal handle cuts into your hand 
mercilessly. 

And those prices! If $3,495 rings a bell, 
it should—that’s about what you'd pay for 
a Toshiba T3100. It’s also about what 
you'd pay for a comparable NEC Multi- 
Speed HD or Zenith Z-183 (and both have 
better displays). | 

If you buy the single-source philosophy 
so popular with hardware makers these 
days, and if you're wedded to Epson be- | 
cause of its Equity desktop line or for some 
astrologically advantageous reason, you 
can buy the Equity LT without fearing for 
your life (your knees, maybe, but not your 
life). Otherwise, walk on by. 
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more than just a “window environ- 

ment” or an outdated operating system 
to unlock the 80386 

It will take PC-MOS/386™ 

The First 80386 ting 
System. Specifically designed { for the 
80386 computer, PC-MOS/386™ opens 
doors. Doors to more memory and 
multi-tasking. Doors to thousands 
of DOS programs as well as upcom 
ing 80386-specific software. It's the 
gateway to the latest technology..., and 
your networking future. 


Memory Management 
Without Boards. PC-MOS exploits 
the memory management capabilities 
built into the 80386. So, up to four 
GIGABYTES of memory are access- 
ible to multiple users and to future 
80386-specific as requiring 
megabytes of memory. 

Multi-Tasking Multi- 

User Support for Five or 
25 Users. PC-MOS/386™ allows 
up to 25 inexpensive terminals to be 
driven by a single 80386 machine. 
So the features of the 80386 can be 
utilized at every terminal. And it 
comes Ay three versions so you can 
upgrade your m as your com- 
pany grows.. fe oh ithout having to 


Imagine the speed and prwer of a 
$100,000 minicomputer in a desktop PC cost- 
ing under $7,000. Now imagine all that power § 
going to waste because the operating system 
you chose was never meant to take advan- 
ae of a computer this powerful. It will 






































25 USERS. 


MADE FOR 
THE 80386. 


RUNS DOS 
PROGRAMS. 


CIRCLE 394 ON READER SERVICE CARD 
aan 1 Link PC-MOS Multil 


De 





for Thousands 


Support 
of DOS i aa Although PC-MOS/386™ 


‘totally replaces DOS, it doesn’t make me 


eri oe favorite programs. So yor 
like Lotus 1-2-3, WordStar, 
“ABASE I , and WordPerfect on the 80386. 


Best of all, it uses familiar commands like 


DIR and COPY-so you'll feel comfortable 
with our system. 


Y 


The Gateway to Endless 
Features. Distinctive characteristics 
like file/system security, remote access, 
file/record locking, and built-in color 
graphics support for EACH user set 
PC-MOS/386™ apart from all previous 
operating systems. 
the Doors to Your 
Future TODAY! Call The Software 
>Link TODAY for more information and 
the authorized dealer nearest you. 
PC-MOS/386™ comes in single, five & 
25-user versions starting at $195. 


PC-MOS/386" 

MODULAR OPERATING SYSTEM 

>) THE SOFTWARE LINK 
3577 Parkway Lane, Atlanta, GA 30092 


‘Telex 4996147 SWLINK 
FAX 404/263-6474 


dealer neat 
CALL: ‘1: 800/451-LINK 
In Georgia: 404/448-LINK 


OEM/Int'l Sales: 404/263-1006 
Resellers/VARs: 404/448-5465 


o Pe Ha sal ta Invited 
* BA CALL: 800/387-4453 
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DISPLAYS: THE GOOD, THE BAD, AND THE UGLY 





| The ZenithZ 183' s startling blue 6- by 8-inch screen still outshines the 
vest of the backlit crowd. 


The saturated black background of the GRiDCase 1530's gas plasma 
Screen makes its amber text and graphics look razor-sharp. 





Ah, compromise! The Toshiba T1000' 5 3'/s- by 9¥s-inch screen 
| produces squashed images—OK for text, but not great for graphics. 


The Kaypro 2000 Plus is the only laptop with an EGA display. For 
Sharp, dense characters and graphics, it can't be beat. 


The Compaq Portable 386’ s gas plasma screen has less contrast than 
the GRiDCase 1530's screen and yields a dimmer image. 





el 





= ———— — 


The nonbacklit screen on the HP Portable Vectra CS's display 
stretches battery life but doesn't do much for eyestrain. 
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WEVE JUST MADE THE BEST EVEN 





Peachtree Complete II: The Business Accounting System 











of Peachtree Connsete 
(now with over 200,000 
users) continues with the 
newest member of the 
Peachtree family, Peachtree 
Complete II. Much more than just 
an update, Complete II builds upon 
the comprehensive features that have 
made Peachtree the leader in small busi- 
ness accounting software for nearly ten 
years. We've added new fea- 


many exciting 
tures and designed state-of-the-art methods 
for using the packages. acenantey 
modules are even more powerful and 
to use, yet still priced at just $1992 96% 
price reduction from the original 


$4,800. 





Of Windows and Pop-Up Menus. 
Complete Il is designed for user conve- 
nience. Use the cursor throughout the system 
to make easy '‘point-and-shoot’’ selections. 
if you can’t remember a customer or 
account number while using a program, 
simply open a window and scroll through 
your customer list or chart of accounts. 
Select the information you're looking for 
directly from the table! 

(® Short-Cut Keys. We speed you from 
one function to another without the time- 
consuming task of manually passing through 
multiple menus. 


(W Faslest Installation Ever. Enter your 
company’s information once and it is 
reflected throughout the system. Complete 
Il includes a separate Installation Guide, 
basic Accounting Primer, eight-volume 


Reference Library and extensive Tutorials on 


each package — all at no extra chargel 
Of Ideal for Service Businesses. Enter 


information free form on service invoices or 


store pre-defined paragraphs of up to 160 
characters. Enjoy full editing capabilities at 
time of invoice entry. 


Eight Integrated Software Modules 
® General 


* Inventory 

© Fixed Assets 
@ Job Cost 

© Payroll 


Ledger 
* Accounts Reccivable 
* Invoicing 
¢ Accounts Payable 





Complete II includes cight software mod- 


ules that may be integrated or installed 
individually and may be distributed among 
separate computers. Install the most critical 
modules initially; add others later. 


COMPARE FEATURE FOR FEATURE 
System-Wide Features 


NEw aeelins ‘statement comparisons may include 
current period and year-to-date with budget and/or 


NEW pele journal entries 


Accounts RecelvableNavolcing 
Open tem of balance forward customers 
NEW Up to 14 400 customers 
¢ Supports partial payments 
NEW User-defined terms codes and aging periods 
NEW Automatic transactions with monthly, bi-monthly, 
quarterly scmi annwal, and annual frequency options 
Accounts Payable 
© Up to 14,400 vendors: 
NEW fare Payments of invoices 


alli mas ts forecasting by duc 
new Use incd balling cycle on Dea mcr Invoices 
Printed with uniimited invoice listing on stub 





Money-Back Guarantee 


‘When you purchase Peachtree Complete II 
directly from Peachtree Software, you're 
protected with a 30-Day Money Back 
Guarantee. If you're not satisfied, simply 
retum the product in saleable condition 
within 30 days and your price will 


the industry". Technical assistance is avail- 
able for $1 per minute with a 20-minute 
minimum via a toll-free telephone number. 
You onty pay for what you need, without 
unnecessary support contracts. 


Buy Forms Direct from Peachtree 
Enjoy the convenience and economy of 
buying your fects Cre Eon ee 5 
Soden: wich ipateatiaced conmiaiibley. 


1-800-553-6485 to order forms. In te 


New Dy fo al and reprint checks 


Inventory 
© Supports eaves fast purchase and standard 
costing met 
© Up to 19 $00 inventory Items (SKUs) 


( Smart HELP. if you get stuck, the same 
function key will always bring HELP to your 
tescue with pop-up windows of information 
that relate to your individual trouble spot at 


call 1-513-973-0110. 





both program and field levels MES /Aiconust piicelehaner on] EMA ees By Announcing PDQ II 

(© Quick-and-Easy Error Handling. 

Complete Il traps errors and gives a plain- Ses 13,000 assets and 13 methods of 

English description of the problem along INE posses bane etre tas gs Transfer your valuable Peachtree account- 
wath! suggested solutions, Job Coat ing information to Lotus 1-2-3°, dBASE 


and other programs for further analysis, 
plus create custom reports, invoices and 
statements with Peachtree Data Query Il. 
Payroll Updated to take full advantage of the in- 

be separ creased capabilities of Peachtree Complete 


county tax tales Tor for all Saiciaae with Yeeat 2 
calculation capabilities TI, PDQ II is priced at just $199. Call today 
seoporins Tovey. to order! 


WW Range Printing. Print all information 
on a report or select a specific range of 
information for print out. A great feature 
for restarting long reports or partial printing 
of certain sections. 


© Tracks costs and profitability on 
© Compares estimated costs with actual cost: 
specific tasks 


NEW Su Supports Cafeteria Pian 
° Ceara able fae aoe afar eekiees PABAiEd 
Software 





tegularly by Peachtree with the ™ 
NE Wit Artedisist eagrcte fecsie wien geperated and compatibles. 34” media optionally IBM is 2 
automatically registered trademark and Personal System/2 is a 
of International Machines. Not copy 
To Order a Malls Send $199 
Call Now to Order Plus $12.50 beigbing noe Handling to: 


(in Georgla, add applicable sales ax.) 


Peachtree Software 


A Member of the Intelligent Systems Family 
4355 Shackleford Road, pied i PCM, 
Norcross, GA 3009: 


or for a Dealer Near You 


1-800-247-3224 


In Georgia, call 1-404-564-5800 


‘aN 
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GRiD SYSTEMS CORP. 


GRiDCase 1530 


There are portables, there are 386 porta- 
bles, and there’s GRiD Systems Corp.’s 
GRiDCase 1530. The first battery-operat- 
ed 386 laptop, the GRiDCase reigns over 
this year’s portable computer crop as one 
of the most-appealing, most-powerful lap- 
tops yet. 

The Compag and others offer 386 pow- 
er to go, but they tether you to an AC plug, 
and they’d need to shed pounds and inches 
before they could be considered laptop ma- 
chines. Not so the GRiDCase. The 386- 
based 1530 weighs under 13 pounds (even 
with a40MB hard disk installed); it runs on 
a rechargeable, removable battery and can 
be purchased with a dazzling gas-plasma 
screen. 

Our review unit was fitted with a 12.5- 
MHz 80386 processor, 40MB hard disk, 
and hi-res plasma display (there is also a 
transflective LCD screen and a 640 by 200 


plasma screen). This system represents the | 
top of the line of GRiD products, which | 


span an impressive breadth of configura- 


tions and options. Not covered here, for | 


example, is the newest version of the 
GRiDLite, which wasn't ready for review 
but should be available by the time you 
read this. Since our last review of the 
GRiDLite (‘‘Road Warriors: 11 Laptops 
Battle It Out,’’ PC Magazine, July 21, 
1987), GRiD has improved the machine’s 
screen and battery life and added more 
storage options. There’s also the GRiD- 


FACT FILE 


GRiDCase 1530 

GRiD Systems Corp. 

47211 Lakeview Blvd. 

P.O. Box 5003 

Fremont, CA 94537 

(415) 656-4700 

List Price: With two 34-inch floppy disk 
drives, IMB RAM, $4,695. 

In Short: The GRiDCase 1530 is quite simm- 
ply the most powerful laptop computer yet. 
its 386 power is a little slower than that of the 
lunchbox 386s, but the 40MB hard disk is a 
top performer and the plasma screen is beau- 
tiful. 
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The sleek GRiDCase 1530 is the most powerful laptop currently available, with an 80386 
Processor running at 12.5 MHz. The magnesium case holds either a backlit supertwist LCD or a 
gas plasma screen, and hard disks from 10- to 40MB are available. The 13-pound laptop is notfor 
the weak of wallet: a configured system can cost up to $7,000. 


Case EXP, an 80C86-based laptop with 
XT-compatible slots for expansion. And 
finally, there’s the GRiDCase line, con- 
sisting of the 1530 and its 10-MHz 80286 
twin, the GRiDCase 1520. 

As the first laptop maker (remember the 
Compass?), GRiD Systems established a 
reputation for providing rugged equipment 
for heavy on-the-road use. The GRiDCase 
line continues that tradition. Its matte- 
black magnesium-alloy chassis feels more 
solid than any laptop we’ve seen. The ma- 
chine has been ‘‘ruggedized’’ to withstand 
excruciating heat, cold, humidity, vibra- 
tion, and G forces. And this is more than 


macho hype: GRiD sells only direct, con- 
centrating on travel-intensive applications 
like sales, auditing, and field engineering. 


ATTENTION-GETTER The machine 
is at once rugged and elegant. Walk into a 
presentation with this under your arm— 
and you can, because though the GRiD- 
Case is deep, it is well balanced and com- 
fortable to carry—and watch the eyes wid- 
en. Unlike the gently sloping GRiDLite, 
the GRiDCase is an 11¥%- by 15-inch rect- 
angle that’s less than 3 inches thick. When 
the deep screen flips up, obscuring the 
back of the machine, the machine looks 
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Turn Your PC 
Into an Identical Twin 
With Carbon Copy Plus 


Carbon Copy Plus™—the industry standard in remote 
control software—will have you seeing double. That's 
because Carbon Copy Plus easily lets two PCs 
simultaneously run the same program over regular 
phone lines. 

Carbon Copy Plus will remotely operate mdst DOS 
compatible programs. So you can use a remote PC 
torun programs located on another PC without swap- 
ping diskettes or making two copies of the program. 
Or jointly update spreadsheets or review the same 
CAD diagram with branch offices or partners across 
the country. 


Now training is twice as easy 


Carbon Copy Plusis the next best thing to being there 
for training and product support. Walk distant users 
through a problem, or give effective product dem- 
onstrations—without ever having to leave your office! 


Carbon Copy Pius is a trademark of Meridian Technology 





Productivity on the double 

Besides offering advanced remote communications 
features, including remote printing, remote access to 
alocal area network and remote session capture and 
playback, Carbon Copy Plus also offers all the popular 
features found in standard communications programs, 
such as file transfer, terminal emulation, scripting 
macros and more. 


Do a double take 


Carbon Copy Plus can increase your productivity and 
lower your training and support costs. Call us today 
and we'll show you how to turn a remote PC into an 


identical twin. 
Carfion 
CU 


MERIDIAN TECHNOLOGY INCIliliiif 


7 Corporate Park Suite 100 Irvine, CA 92714 (714) 261-1199 


[ANGE 
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DIFFERENT STROKES FOR TRAVELING FOLKS 


The NEC MultiSpeed HD has a separate numeric keypad, large Enter 
key, and AT-style function keys. 


Half-size function keys and an embedded numeric keypad are the price 
you have to pay for the true portability of the Toshiba T1000. 


The sole weakness in a superb machine, the GRiDCase 1530 keyboard 
suffers from small keys and nonstandard key placement. 


The Epson Equity LT has full-size keys, a useful array of LED 
indicators, and speed switches under a flip-up panel. 


) s) 


It looks a little odd, but the Kaypro 2000 Plus keyboard has a good feel 
and is detachable, though the cable is toe short to be truly useful. 





The Sharp PC-7221 has a full-size keyboard: there’ s no excuse for the 
size of its function keys or their illogical arrangement, 
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Tallslan 
And Terrific. 


And ready for the job. 

Your new ARC 386s “Skyscraper” 
computer is ready to go to work. As 
a personal workstation. Asa high per- 
formance fileserver. At the heart of 


a multi-user network. 

Not only does the Skyscra- 
per deliver the powerhouse 
speed of the next generation 

6 processor, it offers 
F you 2 megabytes of 80 
Pie nanosecond RAM to 
2 You ll appreciate, too, 
== the memory for OS/ 
~~~ operations. And it is 
upgradeable to 8 megabytes by 
simply replacing the modules. 
You won't need to worry about 
drive compatibility, either. The 
kyscraper comes with both a 3.5” and 
a 5.25” floppy drive as standard 
equipment. 
And its oversized power supply 


will feed even the largest hard drive 
or optical storage device. 


Guaranteed compatibility 
We guarantee compatibility with 
all IBM MS-DOS and OS/2 compati- 
ble applications software. And all 
IBM compatible third party memory, 
communications, and graphics 
| boards*, Additionally, two Intel bus 
slots guarantee future compatibility 
with any 32 bit add-ons you find you 
need. Not even Compaq or AST can 
offer you that. 





Must be compatible with AT bus and run at 
BMHserhicher 32. bit memory must be 8Onsor higher, 
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Strong local support 

Our complete line of ARC pro- 
ducts is backed by a full cates of 
ARC Authorized Resellers. Experts 
with specialized skills and the most 
comprehensive knowledge in the 
industry. 


Introducing ARCLan | 
ARCLan is the easiest to install, 
easiest to operate local area network 
you can purchase. It works together 
with your existing investment — hard 
drives, workstations and any other 
MS-DOS compatible equipment you 
own. You can access up to 3 different 
printers simultaneously. ARCLan 
offers youtrue distributed computing 
and file level DOS compatibility. 





Sh. ane your Skyicraper using PARCLanG or PNeEll Sn = 


We’ re SISWN Noi. 

For more information on the 
ARC 386s “Skyscraper” or any of 
our other fine products call us at: 
1-800-346-3272 

Tall and Tan isn't hard to do. But 
Terrific — that’s ARC 





Are you an interested reseller? 
Call us at 1-800-346-3272. 


18M, Compay, AST, Intel, MS-DOS, OS/2, Novell and AT 
are trademarks of ther respective compantes. 


American 
Reseerch 
Corporetion 
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even smaller and more compact. 

The gas plasma screen has a blacker 
background than others we’ve seen. The 
characters are dense and sharp, and the res- 
olution is great for graphics-intensive dem- 
os and presentations. 

Storage options are many and varied. 
The optimum configuration is one 40MB 


The GRiDCase 1530 

gas plasma display’s characters 
are dense and sharp, 

and the resolution is great 

for graphics-intensive 

demos and presentations. 


hard drive and no floppy. A sleek black ex- 
temal 32-inch floppy disk drive is avail- 
able from GRiD for $350. Or, if you insist, 
you can have a single 1.4MB floppy anda 
IOMB hard disk, or a single floppy and a 
20MB hard disk, or two floppies, though 
Lord knows why you'd cripple this ma- 
chine by denying it a big hard disk. 

One of the GRiDCase’s unique features 
is its ability to integrate with LANs. With 
the 3270 emulation cartridge ($1,295) or 
the Ethernet cartridge ($695) slipped into 
the cartridge slot at the back of the GRiD- 
Case, you can hook into your company’s 
LAN and the unit will behave just like any 
other node. (A further link to high-end 
desktop hardware is the GRiDCase’s $695 
VGA monitor interface, which allows the 
laptop to drive new graphics hardware.) 

The same cartridge slot is home to the 
rechargeable battery, which supplies about 

, an hour and a half of power on the 40MB- 
' hard-disk, gas-plasma-screen model, and 
possibly more on models with less strenu- 
ous power requirements. To run the ma- 
chine on AC power, you can either slide in 
the AC power pack and plug in directly to 
the AC source, or plug in the battery pack 
« and use a slim cord to connect the machine 
and the AC pack, thus charging the battery 
as you work. On AC power the GRiD runs 





your lap. But this is probably a nonissue, 
since if you’re running off AC you'll prob- 
ably have the machine on a desk or table 
anyway. 

If the GRiDCase has a flaw, it’s the 
keyboard. The 72-key layout includes full- 
size AT-style function keys across the top, 
but there’s no separate numeric keypad; 
CapsLock, NumLock, or ScrollLock LED 
indicators are absent, and the Return key 
should be bigger. The tightly packed keys 
seem small, and the whole keyboard is 
flat, which looks great and complements 
the rest of the design but is hard to get used 
to. For a better typing angle, you can fold 
the handle down and use it to raise the back 
end of the machine. 

But GRiD’s intended users—sales- 
people, accountants, and engincers— 
aren’t likely to need a keyboard optimized 
for touch typing. Still, the GRiDCase’s 
keyboard will have to be modified before 
the machine gains popularity in the main- 
stream laptop world dominated by To- 
shiba, NEC, and Zenith, all of whose 
products have full-size, desktop-style key- 
boards. 


BUILT FOR SPEED Hitting the Back- 
space key a lol is a small price to pay for 
running 386 applications in your lap, miles 
from any wall plug. Lotus 1-2-3 or your fa- 
vorite word processor flies across the 
screen, making it difficult to migrate back 
to a lowly deskbound AT. The standard 
IMB RAM gives you room for most de- 
manding programs, and you can boost 
memory in 2MB increments, up to 8MB. 
The machine is also EMS compatible. 
And, as with previous GRiD models, there 
is support for user-installable ROMs 
(GRiD Systems will even bum in ROMs 
with your company’s customized soft- 
ware). Two ROM slots totaling 512K are 
hidden under a slim panel at the top of the 
keyboard. 

Powerful, beautiful, fast, and expand- 
able—this machine really has it all. Of 
course, none of these attributes comes 
cheap; you’ll pay over $7,000 for a fully 
loaded GRiDCase 1530. But it’s more 
powerful than the machine you have on 
your desk right now. In fact, with the 
GRiDCase 1530 under your arm, you 
might not even need a machine on your 





HEWLETT-PACKARD 
HP Portable Vectra CS 


The 18-pound-plus HP Portable Vectra CS 
looks like a throwback to those halcyon 
days when women wore bouffants and 
giant Packards and Buicks ruled the 
toads—or to the days of the original Com- 
paq Portable, when 35 pounds seemed a 
small burden to bear in exchange for true 
PC power. 

Those days, of course, are long and 
thankfully gone, and those computers that 
still weigh us down also provide great 
power, as did the gas-guzzling cloudmo- 
biles of the fabulous forties and fifties. Ma- 
chines like the Compaq Portable 386 and 
the Dolch-Pack 386 weigh more than 20 
pounds, but their burdensome packages 
are tightly wrapped around wanton 16- 
MHz speed and crisp electroluminescent 
readability. The Vectra CS provides nei- 
ther the power of these beasts nor the sleek 
portability of econoboxes like Toshiba’s 
T1000. While up-to-date and sometimes 
innovative features dot its fact sheet, the 
CS is, in general, the most depressing kind 
of anachronism: the kind that reminds you 
that the good old days also contained their 
share of hardships. 


A DIM VIEW For instance, remember 
the difficult-to-read liquid-crystal display 
of the original Data General One? The 
HP’s screen will not line the pockets of 
nearly as many ophthalmologists as that 
myopia inducer did, but by today’s bright 
laptop standards, reading it is no pleasure. 


Pc 
me FACT FILE 


HP Portable Vectra CS 
Hewlett-Packard 

19091 Prunendge Ave. 
Cupertino, CA 95014 


(800} 367-4772 

List Price: With two 31-inch floppy disk 
drives, 640K RAM, $2.495 

In Short: The Portable Vectra CS 1s equiva- 
lent in price to other 20MB-hard-disk lap- 
tops, but it weighs up to 6 pounds more and is 
bigger by several inches in every direction. 
Its design represents two grant steps back- 
ward 
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rather hot—uncomfortably hot if it’s in | desk.—Nora Gewrgas ' 
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Enable 2.0 
can do 
more for 
your 
business 
than the 
other 
five 
combined. 







“Enable may legitimately claim “if you are looking for 
to be the only package one program to do it all, 
you'll ever need’ this is the one?” 
Computer Buyer's Guide & Handbook PC Magazine 


If you're stepping up to a Local 
Area Network, new Enable/LAN 
just came out on top in a com- 
parison with other integrated LANs 

in an InfoWorld report: “easier to 

learn and use ...the best integration 

... (Enable) simply feels right” 

Enable 2.0 and Enable/LAN. Every- 

thing you need to unify, simplify and 
strengthen the operation of your 
business. For now, and for the growth 
to come. 

For more information, plus the 
name of your nearest Enable dealer, 
just dial 1-800-634-3470. New York: 
1-800-551-1004. Canada: 613-727-5040. 

Please ask for Department M. 


Five major business tools, Word 
Processing, Spreadsheet, Graphics, 
Database Management and 
Telecommunications: all in one 
full-featured, easy to learn, cost- 
effective package. With the 
ability to share data across 
applications that no group of 
stand-alones can match. And now, 
with newly-enhanced version 2.0, 
PC Week has named Enable “best 
integrated software package on 
the market” 

Its remarkable ability to handle a 
virtually unlimited range of tasks 
has already made Enable one of the 
leading software suppliers to the 
Federal Government and 
Corporations large and small. 


Consider Enable’s $695 versus thew = 
nearly $2500. How does that compute? 


enable ra ©1987 The Software Group, Dept. M, Northway Ten Executive Park, Ballston Lake N.Y. 12019 


Integration witout comproseiss = 
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IT’S THE LITTLE THINGS THAT COUNT 
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Contrast 
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Brightness 
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Removable, rechargeable batteries enhance Busy but useful, the Sharp PC-7221's control 
the Toshiba T1200’ s mobility and ease of use. panel puts all the necessary adjustments and 
Tested battery life was 2 hours and 7 minutes of __ indicators within easy reach. 

operation. 


GRiDCase designers showed good sense in 
numbering the ports on the back of the 
GRiDCase 1530 and silk-screening a legend 
wontc-the handle 


Like the HP Portable Vectra CS, the Kaypro 
2000 Plus includes a small battery-life gauge 
next to its power switch. 





Aclever LCD gauge above the HP Portable 
Vectra CS's keyboard displays the percentage 
of battery power remaining. 


You can stuff up to 8MB RAM into the handy 
slot above the GRiDCase 1530's keyboard. 
User-installable ROM is an option too. 
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The small business/personal 
accounting software for people 
who don’t want to be accountants. 









Each time you write a check or 
make a deposit, your transaction can be 
assigned to as many tracking accounts 
as you need for income, expense, assets 
and liabilities. 

These tracking accounts provide 
the most flexible, expandable roster of 
reports you've ever seen. Check Mate 
even remembers recurring transactions 
for quick, easy entry. And context 


And Check Mate gives you one 
more thing. More time. Because after all, 
whether you're running a growing busi- 
ness or keeping track of your personal 
finances, you've got more important 
things to do than accounting. 

Check Mate from ViewPoint Soft- 
ware, Inc. We guarantee it will be the 
most valuable software you buy this 
year. Try it for 30 days, if you're not 
convinced it's the fastest, easiest, most 


Jfyou can write a check, 

you already know how 
to use Check Mate. 

The problem with most financial software 








keystroke away. 


At only $89.95, Check Mate 


sensitive help is always just one 


flexible accounting program you've 
even seen, retum it for a refund. 


utperforms accounting programs 


ol 
selling for hundreds of dollars more. 





is that they're either so complicated you You get more power. More speed. $ 8 9 95 sisi} Sas 
have to be an accountant to usethem. Or — More flexibility. And more features. ae vs OWA Man o's 
so low in nower, they're hardly worth the errors Fi ie 
effort. Until now. Features: Unlimitednumber  - -— > ~~ sbi ae al 
Introducing Check Mate, the first of bank and budget accounts + Check Mate cess 
full-featured, easy-to-use check register Use as check register or double | voacant lose. Try Check Mate for30 § g'S 3 Sag | 
accounting system with power, speed and entry system Prints checks on | _4ays.\yowrenotconvinceditSa vanes. Mess 
flexibility. Check Mate is aseasy touseas any-form+3levels ofpassword Riimtuithin30 days or WA, 
i @ I E | pping. | 
your checkbook. Yet it's sophisticated protection « Transactions stored \  Osendme Check Mate and 
enough to account fora growing ies and check number | ‘Tutortal Disk for just $89.95, ! 
business. emembers recurring transac- | Pu ss-vooupping ee 
It’s never been so easy to balance tions * On-screen graphs+ 15 Send me Check Mate Demo Disk 
your books. Project income and ex- standard reports + Unlimited |“ for $4.00t0 covet supping. | 
penses. Determine interest and principal custom reports* Financialcal- | NAME I 
payments on a loan. Calculate your net culator « User defined screen i | 
worth. Plan an annual budget. Monitor colors * On-screen prompting « cry —___ STATE 
monthly cash flow. Collect data for your Ideal for small business or per- | ae —______PionE_________ | 
CPA. Prepare tax records. Or write checks. sonal use. | Cicheck/Money Order) Visa] MasterCard \ 
SIGNATURE. 
Order Toll Free 1-800-654-5901 | Mail Order: ViewPoint Software, inc., 12101 Beechnut, | 
is Houston, TX 77072 (713) 495-6516 PM38A, aii 


VIEWPOINT SOFTWARE, INC. 


© 1986, Viewpoint Software, Inc. 


For BM and Truc Compatibles, 256K Memory, DOS 2.0 or higher. Requires one DSDD floppydrive with hard disk 
or two DSDD floppy disk dnves. IBM is a registered trademark of Intemational Susiness Machines Corporation. 
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laptops tested. 


The contrast isn’t bad—as long as ambient 
lighting is perfect and you're looking at 
text rather than graphics. 

In CGA mode, on-screen images wash 
out like bleached rags, while the flicker 
produces a sensation similar to being 
tossed on rough seas in a smail vessel. No 
| backlighting or electroluminescent option 
is available. Two saving graces: (1) you 
can continuously adjust the display’s 
viewing angle so that if there is a decent 
light source, you should be able to reflect it 
adequately; (2) the screen 1s easily de- 
tached, and a CGA/EGA/MDA-compati- 


{ 








The best word to describe the HP Portable Vectra CS is large. The clamshell-style laptop measures 
16% by 14 inches and weighs over 18 pounds. Two microfloppy disk drives are standard; one can 
be replaced with a 20MB hard disk for an additional $1,100. The readability of the nonbacklit 

LCD screen was rated as fair, but the battery life—over 6'/ hours—was the longest among all the 











ble output protrudes from the machine’s 
rear. 

The keyboard smacks of refreshing mo- 
demity. It is a full IBM-style layout with a 
pleasant if somewhat insubstantial feel. Its | 
main problem is that the keys are polished 
too smoothly, making them slick to the 
touch. They are also angled too steeply for 
my Big Blue—influenced taste. 

The 12 function keys lie in a little 
trough that separates the number keys and 
the pop-up floppy drives, making them 
awkward to reach, especially in single- 
handed combination with the Cal and Alt 





ABUNDANT POWER Our evaluation 


| 10-hour life for the lead-acid power plant 


keys. Spreadsheet users will be pleased by 
the separate numeric keypad. 








unit was a two-floppy model, instead of 
the more desirable 20-MB-hard-disk ver- 
sion (the Vectra CS 20). These are handy 
floppies, though: 1.44MB 3%-inch drives 
that can also read and write 720K disks. 
Easy data storage is of supreme impor- 
tance on the road, and if you’re not willing 
to pay the dollar or battery-drain price of a 
hard disk, these are the floppies to have. 
Also useful are the two three-floppy-disk 
carriers that take up space along the right-. 
hand side of the screen in the top half of the 
clamshell case. 

Battery power is abundant. HP claims a 


inside the CS; while no two applications 
are the same, use and testing showed this 
to be a reasonable average estimate. It cer- 
tainly had the longest tested life of the nine 
battery-operated laptops in this roundup. 

The battery itself is easily removable 
and recharges overnight. And the neatest 
gizmo on the machine is the cute little 
LCD battery-life indicator that sits in its 
own 4- by 6-inch plastic wasteland above 
the numeric keypad. Not only does it tell 
you what percent of the battery’s juice re- 
mains, it is also much more readable than 
the CS’s output display. 

Under the hood lurk two 60-pin edge 
connectors, for adding on up to 6MB 
RAM past the CS’s standard 640K. Other 
expandability includes a choice of 1,200- 
or 2,400-bit-per-second modems. Annoy- 
ingly, you can get either the aforemen- 
tioned multiple-output display card or a 
parallel printer port—but not both togeth- 
er. Since this machine is more suited to the 
desktop than tothe laptop (indeed, all three 
of its publicity photos show the unit in sed- 
entary repose), that kind of limitation 
makes you wonder whether Hewlett-Pack- 
ard truly had its corporate wits about it 
when designing this machine. 











MORE MYSTERIES Something else 
that falls into the category of ‘‘unfathom- 
able features”’ is the inscrutable on/off | 
switch. I’ve wrestled with dozens of dif- 

ferent laptops and never had the slightest | 
difficulty finding the switch that makes 
them go. Until this one. Upon first lugging 
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The computer world is humming about two new Samsung Semiconductor & Telecom- 
munications (SST) brilliant performers — the S500 and S300. 

Fully AT compatible, the S500 is the right PC to turn your one-man show into a sym- 
phony. Easily switchable from 8 to 10 MHz, the S500 offers 8 expansion slots to support 
video displays, modems, expanded memory and more. A 1.2 MB 5 1/4” floppy disk 
drive comes standard and a hard disk can be added for ample memory capacity. 

It possesses superb talents such a small package, only 16” by 16”. 

Fully XT compatible, the S300 runs at 4.77 or 8 MHz and is a powerful, yet economical 
alternative. It is ideal for use as a stand-alone system or for inclusion as a workstation 
in a local area network. 

Samsung Semiconductor & Telecommunications (SST) supports its already excellent 
reputation in the computer industry by offering you these excellent products and an attrac- Pr ee 
tive warranty program to support them. 


New from Samsun 
$500 and $300 that’re yours for a song. 


These products are solely distributed through Tech Data Corporation, wholesale distributor. 
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SAMSUNG 


ad Semiconductor & Telecommunications 


Corporate Headquartera 7th Floor, Ankuk Insurance Buriding 87 t-ka Ulcht-ro, Chung-ku Seoul, Koree C PO Gon 8233 
Telephone (011-822) 7178 ext 581-5 Telex Telecom K24377 Facsimile (011-822) 755-2550 

Senta Clara Oftice 2952 Qunker Hill Lane Santa Clara, CA 95054, US A Telephone (408) 434-5499 

New Jersey Office: One Executive Drive, Fort Lee NJ 07024. USA Telephone (201) 592-7900 





(BM and PC-XT/AT are registered trademarks of International Business Machines Corporation, 
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' 
a 
Start by manually 
antaring data, or loading 
it automatically from a 
spreadshaat os database. 


2 


Selact tha style of chart 
dasired. Combina bars and 
lines as shown in this 
axample. 


3 


Choosa from dozens of 
high-resolution typafacas 
for titlas and footnotes. 








Computer Support Corpuration 

15926 Midway Road 

Dallas Texas 75244 

(214) 661-8960 

CIRCLE 233 ON READER SERVICE CARD 
Picture Pertect is a trademark of 

Computer Support Corporation. 


erfect 


Add taxt and lagands 
to complata tha chart. 


> 


If you want, mova the taxt 
and lagands anywhere on 
tha chart — intarectively. 





It’s easy to make great charts 
when you have Picture Perfect. 


With Picture Perfect you just fiil in the 
blanks to create presentation-quality pie, 
bar, line and combined bar/line charts. 


Picture Perfect automatically determines 
axis scales, length and height of bars, size 
of pie slices and space needed for text. Of 
course you can change any of the automatic 
selections to suit your specific requirements. 
The quality of a Picture Perfect chart is 
limited only by the resolution of your 
printer, plotter or film recorder. 

So the next time you need to turn stacks of 


facts and figures into professional charts, 
turn to Picture Perfect. 
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the CS across my threshold and opening it 
up, I found myself immersed in a futile 30- 
minute search, into which | enlisted my 
computer-naive roommate and her friend, 
for a way to power it up. Finally, | called 
my editor, who confided that she, too, had 
had the same experience and had called a 
friendly HP dealer in order to make the 
damned thing work. We have to live with 
our shame, but just so that you are never 
similarly embarrassed, it’s that little thing 
that looks just like the display’s contrast 
slide in the groove to the right of the key- 
board. 

My biggest complaint about this ma- 
chine is that it fills no conceivable portable 
computer niche. Its size and weight make 
prolonged laptop use an endurance exer- 
cise, while its price/performance ratio 
makes it neither a low-cost nor a high- 
power option. Its pop-out handle is not 
thick or padded, and no shoulder-strap car- 
rying case is offered. The screen is unsuit- 
ed for the indifferent light conditions en- 
countered on the road, and its poor 
graphics make this a bad demonstra- 
tion/presentation machine. 

Only the sales figures will tell if the 
Portable Vectra CS is, as HP representa- 
tives insist their market research shows, 
what the portable market wants. My guess 
is that a few corporate buyers will be more 
lulled by the sirens of Hewlett-Packard’s 
direct-sales force than by the superior fea- 
tures and portability of other machines. 
But who knows? Perhaps there is a market 
out there for a huge 16'2- by 14- by 34- 
inch, 19-pound, 7. 16-MHz portable with a 
decent keyboard and below-average dis- 
play. Maybe the nostalgia factor will kick 
in. Some of those old Packards are much in 
demand these days, and even bigger, older 
Duesenbergs regularly go for over a mil- 
lion bucks at auction. —Paul Stafford 


KAYPRO CORP. 


Kaypro 2000 Plus 


Those who remember Kaypro’s first porta- 
ble computer will agree that the company’s 
products are a little offbeat. The Kaypro 
2000's royal blue metal housing was boxy, 
all sharp angles and comers, like a cross 
between an oscilloscope and a TV set. 
Nevertheless, it was a great machine for its 
time, and it started many PC users down 








The $2,795 Kaypro 2000 Plus is one of two laptops in this group that come in a metal case. One 
result is extra ruggedness; another is bulk, almost 16 pounds’ worth. The unit measures 11'/ by 13 
inches. Standard equipment includes two microfloppy disk drives, 768K RAM, a NEC V-20 
processor, and EGA resolution—an unusual feature in a laptop. 


the portable computing road. 
Years later, we have the Kaypro 2000 


Plus, the direct descendant of Darth | 


Vader’s lunchbox. The body is still alumi- 
num, but the sewing machine-style case 
has given way to a clamshell design, and 
the screen incorporates advances in dis- 
play technology. So in some ways, at 
least, Kaypro has conformed. 

But the 2000 Plus has its share of 
quirks. One of the most intriguing is its 
keyboard, a 12- by 5-inch metal-and-plas- 
tic affair that either snuggles into its com- 
partment and lies flush with the machine's 
control panel or detaches to go closer to the 
screen. Small, spindly legs resembling a 
lunar landing apparatus can be flipped 
down from the bottom of the keyboard to 
provide a tilted surface for typing. The 
mystery here is the 6-inch cord, which 


| doesn’t allow much room for movement. 


| It’s impossible, for example, to sit with the 


FACT 


Kaypro 2000 Ptus 
Kaypro Corp 

533 Stevens Ave. 

Solana Beach, CA 92075 
(800) 4-KAYPRO 

List Price: With two 3°/2-inch disk drives, 
768K RAM, $2,795. 

tn Short: This relatively no-fnils traveling 
machine offers no-nonsense styling and area- | 
sonable pnice, but tt 1s not without its quirks. 
Well-spaced keys, high screen resolution, 

and a broad complement of software (inchud- 
ing WordStar 2000) aud to its appeal 
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i order to keep its piece of a rapidly 
expanding but still relatively small 
market, a laptop manufacturer must con- 
stantly be prepared to update its current 
machines as well as introduce new ones 
that answer the many demands of laptop 
users. 

The first quarter of 1988 has seen a 
flurry of new laptops and laptop upgrades 
either announced or shipped. Here’s a 
quick report on some of the machines not 
available in time for comprehensive eval- 
uation in this review. 

Amstrad has introduced a low-end, 
8086-based portable with a built-in 
2,400-bit-per-second modem and a $999 
price tag. The PPC 640 has 640K RAM, 
a supertwist LCD screen, and one 3¥%- 
inch floppy disk drive. A dual-drive ver- 
sion sells for $1,099. Weighing in at 
11% pounds, the PPC 640 also includes 
parallel and serial ports and DOS 3.3. It 
has a top clock speed of 8 MHz. The ma- 
chine is unusually wide and shallow and 
is carried with a handle located in the 
right side of the unit. The screen folds 
down into the back of the two-part, 
hinged machine, and the keyboard then 
folds over the top. Contact Amstrad Inc. 
at 1915 Westridge Dr., Irving, TX 
75038; (214) 518-0668. 

Data General Corp. has announced a 
20MB hard disk and a bar code reader for 
its DG/One Model 2T laptop. The 20MB 
system will sell for $3,095, and the 
1OMB version has been reduced from 
$2,895 to $2,695. The bar code reader is 
priced at $735. Contact Data General at 
4400 Computer Dr., Westboro, MA 
01580; (617) 366-8911. 

Datavue has improved the Snap 1+1 
laptop by hiking its top processing speed 
to 9.54 MHz from 4.77 MHz. The 
speedier version, complete with 20MB 
hard disk, has a list price of $3,495. 
Slower Snaps are still available at slightly 
lower prices. 

Datavue has also announced the 
Smoke386, a 20-MHz, 80386-based 
portable that uses a unique square, black- 


LAPTOPS ON THE CUTTING EDGE 





The $6,499 Toshiba T5100 is based ona 
powerful 16-MHz microprocessor. 





Remote Equipment’ s Remote Spirit 286 is an 
18-pound AT-class laptop. 


on-white display with 640 by 480 resolu- 
tion. The lunchbox-style machine has 
several disk drive configurations, includ- 
ing a 40MB hard disk version with both 
32-inch and 54-inch floppy disk drives. 
The 16%-pound machine will also have 
an optional expansion box that will ac- 
commodate two full-size XT or AT ex- 
pansion cards. Pricing has yet to be deter- 
mined. Contact Datavue at One Meca 
Way, Norcross, GA 30093; (404) 564- 
5555. 

NEC Information Systems has begun 
shipping the APC IV PowerMate Porta- 
ble, an 80286-based lunchbox machine 
with 640K RAM and a 20MB hard disk. 


The $3,995 unit, which runs at a top 
speed of 10 MHz, includes two available 
full-size, AT-style expansion slots and a 
backlit LCD screen that supports both 
CGA andEGA graphics resolution; other 
displays can be used via the built-in RGB 
interface. A 40MB hard disk version is 
also available. Contact NEC Information 
Systems Inc. at 1414 Massachusetts 
Ave., Boxborough, MA 01719; (617) 
264-8000. 

The newest laptop competitor from 
the Great White North is Montreal-based 
Ogivar Technologies’ System 1V, an 
AC-only 80286-based laptop with 20MB 
hard disk and EGA-compatible gas plas- 
ma display. The $4,395 System IV, 
designed to compete with the $4,695 
Toshiba T3100/20, has 640K RAM, a 
10-MHz top clock speed, anda full range 
of laptop options. Contact Ogivar Tech- 
nologies at 7200 Trans Canada High- 
way, Ville St. Laurent, Montreal, PQ, 
Canada H4T 1A3; (514) 737-3340. 

Indiana-based Remote Equipment 
Corp. is offering the Remote Spirit 286, a 
12-MHz 80286-based laptop that in- 
cludes 640K RAM, a built-in dot matrix 
printer, and a 20MB hard disk. The 18- 
pound machine also features a backlit 
LCD and a full-size 102-key keyboard. 
Pricing has yet to be determined. Contact 
Remote Equipment Corp. at 2502 Roo- 
sevelt Ave., Indianapolis, IN 46218; 
(317) 637-4448. 

Korean giant Samsung has brought 
out an entire line of laptops, the star of 
which is the S6100, a 16-MHz, 80386- 
based laptop with gas plasma display and 
an intemal 20MB hard disk. Also stan- 
dard are 2MB RAM and parallel and seri- 
al ports. Its weight is approximately I1 
pounds. 

The $5100 is a 10-MHz AT-compati- 
ble machine housed in the same box as 
the $6100. Like its more powerful sib- 
ling, it includes a gas plasma display and 
a 20MB hard disk. 1MB of RAM is stan- 
dard, and its weight is also 11 pounds. 

Neither the S6100 nor the $5100 is 
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battery powered, nor is the smaller 10- 
MHz $5000. This machine, which in- 
cludes IMB RAM and a 20MB hard 
disk, has a backlit supertwist LCD 
screen. Pricing for all three models has 
yet to be determined. Contact Samsung 
at 2952 Bunker Hill Lane, Santa Clara, 
CA 95054; (408) 988-2376. 

Toshiba America is adding power to 
the high end of its laptop line with the in- 
troduction of the T3200 and the T5100. 
The T3200, priced at $5,499, is built 
around a 12-MHz 80286 processor and 
comes standard with a 40MB hard disk. 
Similar in appearance to the T3100, the 
T3200 has two internal expansion 
slots—one full-length 16-bit and one 
half-length 8-bit slot. 

The 15-pound T5100 is based on the 
16-MHz 80386 processor and comes 
standard with a 40MB hard disk and the 
same gas plasma screen as the T3100 
line. The $6,499 price also includes 
2MB RAM. Contact Toshiba America 
Inc. at 9740 Irvine Blvd., Irvine, CA 
92718; (714) 380-3000. 

Victor Technologies’ VP286 is the 
first laptop to offer a 30MB internal hard 
disk as well as a 30MB removable hard 
disk. Based on a 10-MHz 80286 proces- 
sor, the 18-pound unit features the ADD- 
PAK, a self-contained half-height 3'/2- 
inch hard disk drive that slides into the 
side of the machine. Information stored 
or transferred onto the ADD-PAK can be 
easily moved to any Victor VPC desktop 
machine that shares the feature. Pricing 
has yet to be determined but may be be- 
low $3,000. Contact Victor Technol- 
ogies Inc. at 395 Phoenixville Pike, Mal- 
vern, PA 19355; (215) 251-2300. 

Finally, British high-technology guru 
extraordinaire Sir Clive Sinclair has been 
showing the I-pound 14-ounce Z88, a 
tiny Z80-CMOS-based unit with 32K 
RAM and a supertwist LCD screen with 
an 8-line by 106-character field. The 
Z88, priced at $499, has an RS-232 port 
and runs on four AA batteries for up to 20 
hours.—Donald P. Willmott 







































| computer on a desk and the keyboard on 
your lap. 

The keyboard makes up for its oddness 
by providing a layout and feel that are as 
good as those of any boards we tested. The 
large keys are comfortably spaced and 
have good audible and tactile feedback. 
The black letters on white keys are espe- 
cially easy to deal with in dim lighting 
where the gray keys on other machines 
force you to squint. 

There’s no separate numeric keypad, 
and cursor movement keys are arranged in 
an inverted T formation instead of a cross. 
But the return key is large and L-shaped, 
and the insert and delete keys are easy to 
find. Ten full-size function keys stretch 
across the top of the alpha keyboard. There 
are no LEDs to indicate NumLock, Scroll- 
Lock, and CapsLock or tell you which 
drive is in use. 





MORE UNIQUE FEATURES Kaypro 
also veered away from the mainstream in 
its choice of display—again with mixed re- 
sults. As far as we know, the 2000 Plus has 
perhaps the only EGA-compatible display 
in the portable market. (Datavue’s 386- 
based Smoke also has an EGA screen, but 
as of this writing the machine is still 
plagued with problems and is not yet ship- 
ping.) The 2000 Plus uses a new Japanese 
cold cathode tube that produces clearer, 
less diffuse characters and draws less pow- 
er than conventional screens. 

In a well-lit room, the display is very 
bright but seems to lack contrast. Tum 
down the lights, and the screen becomes a 
gem. Regardless of the lighting, however, 
you notice the higher resolution immedi- 
ately. The characters are dense and solid 
with none of the spidery, fragmented look 
you get on other portable LCD screens. 
The overall effect makes the display much 
easier on the cyes than even the brilliant 
backlit screens of the Zenith Z-183 and 
NEC MultiSpeed HD. 

The machine appears well constructed, 
although certain details, including the han- 
dle, are flimsy. Rubber pads on the bottom 
of the machine (and the power pack) pre- 
vent things from sliding around on desk- 

tops and other smooth surfaces, and a 
wide-ribbed band of rubber wrapped 
| around the edges of the body acts as both a 
‘ bumper and a decorative element. Ports 

















are cleverly concealed behind flip-up pan- 
els under the disk drives. A simple battery 
gauge sits between the power switch and 
the contrast control above the keyboard. 

The Kaypro 2000 Plus comes with an 
unusually broad complement of software. 
In addition to DOS 3.2 and GW-BASIC, 
you get WordStar 2000 and the Word- 
Finder thesaurus. WordStar may not be 
your ideal in WP software, but at least 
Kaypro is trying: this is the only machine 
reviewed here that’s bundled with a WP 
package. It’s also the only one that comes 
with a 1,200-bps modem as standard 
equipment. A fifth piece of software, Mir- 
ror Il, is provided to run the modem. 

The 2000 Plus sports two 760K 3%- 
inch floppy disk drives, mounted on either 
side of the machine; no hard drive is avail- 
able. The NEC V-20 processor performed 
on a par with other portables using the 
same chip. 

This machine has a Spartan appeal. Its 
no-nonsense styling and reasonable price 
($2,795) should commend it to people 
who want a no-frills traveling machine that 
will get the job done with a minimum of 
fuss.—Nora Georgas 








NEC HOME ELECTRONICS 
(USA) INC. 


NEC MultiSpeed HD 
1 admit it. Ever since | saw the first full- 
size, eye-popping, backlit shocker of a 
screen on the Z-183, I’ve been a diehard 
Zenith fan. But NEC’s sizzling new laptop 
may just wean me away. 

The HD is a much-improved version of 
NEC’s earlier twin-diskette MultiSpeed, 
with a 20MB hard disk purring inside. It 
sports a bright new backlit screen that’s 
larger than most of the others that we’ve 
tested and is virtually as crisp and readable 
as the Zenith standard. And it packs a 
CMOS V-30 CPU blazing away at 9.54 
MHz, a 128K battery-backed static RAM- 
disk, and half a megabyte of forgettable 
pop-up firmware. 

But what really sets the MultiSpeed 
apart from the recent crop of look-alike 
laptops is its unparalleled 85-key key- 
board, with two columns of full-size func- 
tion keys in their proper place at the left 
edge of the machine and a dedicated num- 
ber/cursor pad in the upper-right-hand cor- 
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Among the crowd of hard disk laptops for around $3,500, the 14-pound NEC MultiSpeed HD 
stands out for its excellent keyboard and legible backlit supertwist LCD screen. The MultiSpeed, 
which has a NEC V-30 processor running at a top speed of 9.54 MHz, includes a 20MB hard disk 
in its $3,695 price. Battery life with moderate disk access was logged at I hour 55 minutes. 


ner. Some of the keys on the older diskette 
version were too small or in the wrong lo- 
cation, but the HD answers every objec- 
tion. The F and J keys are scooped out to 
make your fingers feel at home. Bright red 
shift-state LEDs are impossible to ignore. 
The key action is better than average. 

My only cavil is that the keys are a little 
slippery and don’t give quite as much tac- 
tile feedback as they should. But after 
fighting with the skimpy keyboards and bi- 
zarte layouts on most other systems, I 
found this one a genuine pleasure. 

NEC also fixed its screen-locking 
mechanism and redid the swoopy, toylike 
styling of the earlier diskette-based ver- 
sion. The new HD looks dense, solid (it 
should be, at over 14 pounds), and busi- 


nesslike. Two things that NEC didn’t re- 


pair, unfortunately, are the overly wobbly | 


handle and the fanglike cover-locking 
flanges that seem destined to snap off, giv- 
en the abuse that most traveling machines 
take. NEC also neglected to cover the ports 
at the rear of the machine, which means 
that if you're using the system on the road, 
they pick up grime from lots of exotic 
places. 


EXTRA BAGGAGE With every system 
you get 512K of ROM-based pop-ups that 
you'll truly never use (a file manager com- 
plete with report writer, a notepad and 
spelling checker, outliner, communica- 


tions manager, dialer, and setup pro- | 


gram—but still no calculator). The first 








re 


mF Ace T -FoLbL E 


NEC MultiSpeed HD | 
NEC Home Electromes (USA) Inc 

1255 Michael Dr. 

Wood Dale, 1L 60191 

(312) 860-9500 

List Price; With one 3%-inch floppy disk 
drive, 20MB hard disk, 640K RAM, $3,695. 
In Short: This is a sturdy 9.54-MHz V-30- 
based hot rod with excellent styling and a 
keyboard that's head and shoulders above the 
fest. Its larger-than-usual backlit screen is as 
readable as they come. The overall unit ts 

more compact than the Zemth Z-183, with 
which it competes. 

CIRCLE 675 ON READER 

—— 
thing virtually all buyers of portable com- 
puters do is copy their favorite desktop 
software into the road machine. They pur- 
chase laptops so they can take their famil- 
iar systems with them when they travel. 
Nobody wants to learn two different sets of 
programs that do essentially the same 
thing. 

The only really useful aspects of the 
HD’s firmware are a decent interface that 
turns the laptop into a remote disk drive for 
deskhop data transler, and a series of terse 
but tip-filled help screens that are handy 
for about the first 2 hours after you snap the 
thing on. And the setup program isn’t bad. 

Also standard are parallel, serial, RGB, 
and external floppy ports, a real-time 
clock, and 640K of RAM—128K of 
which is static memory powered by a sepa- 
rate nickel cadmium battery that keeps the 
intemal phone directory, clock/calendar, 
and hardware configuration alive and tick- 
ing, and can double as a nonvolatile RAM- 
disk. And, of course, there’s plenty of 
room for an optional 2,400-bit-per-second 
modem. 

As with most systems today, you can 
turn off just about everything under the 
hood to save power. A complex warning 
system alerts you when the batteries ebb, 
although the HD won't mind if you acci- 
dentally shut the cover without first tuming 
it off. One safety feature is welcome: since 
you can freeze a foreground application 
unseen when you pop up one of the HD’s 
built-in firmware programs, if you try to 
shut the computer off while your original 
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Now you too can be a123 
power user. 

























Introducing 
The Worksheet Utilities. 
For the muscle to master 
the toughest 1-2-3 tasks. 

Now it’s a cinch to become 
one of the mightiest 1-2-3" users 
in spreadsheet history. Just get 
The Worksheet Utilities ™ from Funk Software. 

It's apowerhouse of productivity tools that'll 
turn the most laborious |-2-3 session into a day at 
the beach. And it’s a genuine 1-2-3 add-in. So it 
does what you want, when you wantit, right 
from inside your 1-2-3 session. 

Search and Replace lets you swiftly 
search for one thing, and if you want, replace 
it with another —throughout your worksheet, 
or in ranges you specify. It’s just like the famil- 
iar word processor feature, yet it searches for 
labels, values, functions, formulas, and cell 
references, too. 

Formula Editor gives you a sturdy leg 
up in the otherwise exhausting exercise of 
writing and testing your 1-2-3 formulas — all 
froma display that shows you the whole 
formula, not just 80 characters. 

Pick @functions from a pull-down menu 
that explains what each function does. Enter 
arguments with on-screen prompting for 
each argument. See syntax errors and 
unmatched parentheses highlighted as you 
edit. Execute formulas one step at a time 
for quick, painless debugging of your most 
monstrous, complex creations. 

Print Settings takes the guesswork out of print format- 
ting. See all your margins, headers, footers, and other options 
ona single display. Create different settings for different print 
jobs and call them up by name. 

Select any print style you like from a library of setup strings 


customized for your printer. Forget complicated printer codes. 


Each setup string has a name, like “17 pitch” for your Epson, or 
“Landscape mode” for your LaserJet. 
File Manager gives you a powerful grip on the organiza- 
tion of all your worksheets and other files on your disk. 
Save and retrieve worksheets from a point-and-shoot menu 
that displays complete information about each file, including 


descriptions you assign. Catalog 
your files with key words like 
“budgets” or “forecasts,” and 
get directories of just the files 
you want, sorted in any order 
you like. 
Peek at files without retrieving 
" them. Archive them. Search them on 
disk for labels or range names. Copy, move, erase 
and write-protect them-—one at a time, or many 
at once. And squash them down to size witha 
crushing file compression mode. 

Autosave is the full-time worksheet body- 
guard that protects against the perils of power 
failures or accidental worksheet trip-ups. Just 
pick a time interval, and it periodically saves 
your work ina backup file until you're ready to 

save it for keeps. 


Get The Worksheet Utilities 
pulling for you today. 
Let The Worksheet Utilities help unleash 
your full 1-2-3 potential. Ask for it at software 


dealers everywhere. Or order 
direct from Funk Software FUNK 
with your check, Visa or 
MasterCard. WARE 


The Worksheet Utilities 


inds awesome! Send me The Worksheel Ulilities 
just $99.95. | 


My check is enclosed. Charge my (1 Visa (MasterCard 


——— Exp. date 





a 


i 





ee ite OO 
To order call 1-800-822-3865, Ext.115 | 
(617-497-6339 in MA) 


Requires 1-2-3 release 2. 
a SS Ss Go oe ee ee ee 


Funk Software, 222 Third Street, Cambridge, MA 02142 
© 1987 Funk Software. The Worksheet Utilities is a trademark of Funk Software. 
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application is still running, it will put up a 
struggle. 

Still, if you don’t mind shouldering the 
load, this power-packed portable has ev- 
erything you'll need to take your office 
with you. Its vivid, eminently readable 
screen, clean no-nonsense styling, jet-pro- 
pelled performance, and near-perfect key- 
board edge it to the top of the heavyweight 
class.—Paul Somerson 


SHARP ELECTRONICS CORP. 


Sharp PC-4521 

When | opened the lid on the Sharp PC- 
4521, Ihad high expectations. Sharp Elec- 
tronics Corp.'s top-of-the-line laptop runs 
at 7.16 MHz and has an intemal 20MB 
hard disk, an illuminated supertwist LCD, 
and a full-featured keyboard. 

But the PC-4521 proves that high ex- 
pectations all too often lead to disappoint- 
ment. The odd mix of high-performance 
features and uncomfortable design makes 
me feel that the engineers looked at the 


blueprints but never used the computer. 
Unlike those of many other laptop com- 
puters, the PC-4521’s keyboard manages 
to provide real functionality by designing 
room for an oversized Enter key and a sep- 
arate, normal-sized numeric keypad. The 
layout pretty much matches that of a stan- 


FACT 


Sharp PC-452t 
Sharp Electronics Corp. 
Sharp Plaza 
Mahwah, NJ.07430 
(800) BE-SHARP 
List Price: With one 31-inch floppy disk 
drive, 20MB hard disk, 640K RAM, $2,995; 
serial interface card, $99 Model PC-4501 
with one 34-inch floppy disk dnve, 256K 
RAM, $995; 640K RAM uperade, $177. 

| Model PC-4502 with two 34-inch floppy 
disk drives, 640K RAM, $1,795. 
ta Short: The price tag alone demands that 
anyone in the markel for portable perfor- 
mance check out the Sharp PC-4521 . This 
laptop computer doesn't compromise on fea- 
tures, but with stiff keyboard response and a 
less-than-optimal screen, i does compromise 
on comfon. 
CIRCLE 674 ON READER SERVICE CARD. 


FILE 











—_— 


The Sharp PC-4521 has many of the same components as other laptops (20MB hard disk, backlit 
supertwist LCD screen, 640K RAM), but for several hundred dollars less. Those features are all 
included in the $2,995 price, as is an 80C86 processor running at a top speed of 9.54 MHz. The 


case measures 12'/ by 134 inches. 


dard keyboard. And although the cursor 
control keys have moved down to the low- 
er-right-hand comer, they’re perfectly us- 
able. 

The trouble, as always, lies with the 
function keys. Fl through F10 are ar- 
ranged in a double horizontal row along 
the upper-left portion of the keyboard pan- 
el. Maybe IBM can get away with this kind 
of inconsistency, but Sharp should certain- 
ly think twice before inconveniencing its 
customers. 

The keyboard’s tactile response is 
stiff—after about 30 minutes of typing, my 
pinkies protested and went on strike. ] also 
found it helpful to tum off the artificial 
key-click sounds, they seemed slightly out 


of sync with my keystrokes and caused a | 


weird audio parallax effect. 
The keyboard has handy status lights 
for power on, low battery, and floppy- ver- 





sus hard-disk access. The low-battery light 
is accompanied by a discreet beep. There 
are no provisions for plugging in a full-size 
desktop keyboard, but if Sharp would only 
fix the position of the function keys and the 
key resistance, you wouldn’t need one. 


MONITORCONTROL If you intend to 
use this computer for long periods of time, 
you may want to consider plugging in a 
desktop monitor. The Sharp illuminated 
supertwist LCD promises easy viewing, 
but the contrast range is limited and espe- 
cially difficult to adjust in bright light. 

Sitting squarely in the average catego- 
ry, the PC-4521's display just isn’t good 
enough for desktop use. Luckily, the com- 
pany manufactures a controller card for ei- 
ther a color or a monochrome CRT. The 
proprietary card is available for $255. 

The display is CGA compatible and has 
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Funk Software continues 
to forge Sideways. 


Let Sideways take your printouts to new widths. 


Each day, more people turn to Sideways” for printouts of nearly 
everything that’s too wide for a printer. No wonder. 

Nothing's as fast or easy. And nothing makes great-looking one- 
piece printouts that go on this wide. So you get spreadsheets that 
really spread out. Pert charts that peer far into the future. All kinds 
of extra-wide printouts without staples, glue or tape. And the newest 
Sideways makes even shorter work of those wide 1-2-3" printouts. 


New Sideways version 3.2 runs right inside 1-2-3. 


Sideways now works as a full-fledged add-in to 1-2-3 release 2. As 
well as Symphony’ So the instant you're done creating your spread- 
sheet, you're ready to print with Sideways. Right from 
your Lotus session. Just select Sideways from your 

Lotus menu, highlight a range and print. 

Mix bold, underlined and italic type, all on the 
same page. Print through or skip over perforations. 
Add borders, change page size, adjust margins any 
way you like. And do it all from Sideways menus 
that look and act just like Lotus itself. 
Sideways leaves no text un-turned. 

Spreadsheets, databases, word processors, project planners. 
Sideways is the right way to print with all your software. 

Choose from nine different typestyles from “minuscule” to 

“mammoth.” Print bold, underlined or expanded—whatever your 
software can create. 

New Sideways Version 3.2 for the IBM® PC and all popular dot 
matrix printers, as well as the LaserJet Plus/Series Il. Available at 
software dealers nationwide, or directly from Funk Software with 
your check, Visa or MasterCard. 

More than ever, Sideways is the only way to go. 


Special Upgrade Offer! 


Just send us your current Sideways program disk S F T 


along with $20. We'll send you new Sideways ver- 
sion 3.2 right away. WARE 


—_ 
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Funk Software, 222 Third Street, Cambridge, MA 02142 
© 1987 Funk Software. Sideways is a registered trademark of Funk Software, Inc. 
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Portable Computers: Summary of Features 
(Products listed in ascending price order) 


PC 








Helght (laches) 
Width (Inches) 
Depth (laches) 
“Lapebllity" 





Halght (lacbea) 
‘Width (Incbas) 
Resolution (plxets) 


Numbar of kaya 
Feal 
Layout 
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HP 
Toshiba T1000 Epson Eqelty LT Portabla Vectra CS Kaypro 2000 Plaa Sharp PC-4521 
$1,199 $1895 $2,495 $2,795 $2,995 
Microprocassor 80C88 NEC V-30 NEC V-30 NEC V-20 NEC V-30-compatible 
(4:77 MHz) (4.77/10 MHz} (477/716 MHz) {4.77/8 MHz) (4 77/716 MHz) 
Screen typa Supartwist LCD Supertwist LCD, $300, Supertwist LCO Backdit Backut 
backlit, $500 Supertwast LCD supertwist LCD 
_ Weight (Ibs.) 6.31 14.26 18.34 15 88 12.77 
Miaimam RAM 512K 640K 640K 768K 640K 
Maximam RAM 12MB 640K 6MB 768K 1.6MB 
Supports LIM EMS e ie} e e e 
Standard diak drivaa One 3¥2-Inch Two 31-inch Two 3'-1nch Two 32-inch One 3¥2-inch 
lloppy disk drive floppy disk drives lloppy disk drives: Hoppy disk drives flopoy disk drive. 
20MB hard disk 
Optlosal hard disks Nona 20MB ($1,100) 20MB ($1,100) None Nona 
Optioaal lioppy disk drives External SVa-inch Nona Nona External $¥-inch External 54-inch, 





$499 $145 $499 
= Ne eae 
2.0 31 35 3.5 3.0 
12.2 13.6 16.5 11.6 12.2 
14.0 12.2 13.9 13.0 13.7 
E G P F F 
3.25 45 7.0 5.75 425 
9.75 9.75 9.5 9.25 9.0 
640 x 200 640 x 200 640 x 400 640 x 400 640 = 200 
F G F G F 
B2 85 92 7 8B 
VG G G VG F 
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= ee cae = pnt i 











Battery type 

Battery charge time (hours) 
Battery life (hoars and minutes) 
Removable battery pack 
120/240V power sopply 

Car battery edapter 











Type of monitor port 


Sarial port 

Parallel port 

Expansioa slats evallabla 
Expansion chessis avalieble 


Nickei cadmium Nickel cadmium 
8 q 
2:02 1:41 
Oo ie) 
oO e 
$20 $29 
RGB RGB 
e e 

e e 
None 1 
None Nona 








ROM-based 





SideKick 


008211 





Modam 
Carrying case 


None 


1,200 bps ($399) 


Included 








DOS 3 2, Laptink. 
lilies 


None 


1,200 bps ($299) 


$49 








Lead acid 
10 

6:41 

e 

e 

None 


RGB, EGA, composite 


e 
e 

3 
None 


Nona 


80B7 


1,200 bps ($95), 
2,400 bps ($450) 


$145 








ee _— aaa a 


Nickel cadmium 
8 

3:38 

e 

e 

None 


| WOANDEXPANSION AND EXPANSION 


RGB, EGA, composits 


e 
e 
None 
None 


| STANDARDSOFTWARE | SOFTWARE 


00S 32 WordStar, 
WordFinder Mirror if 


None 


8087 


1,200 bps 
(included) 


None 


"a" indicates Editor's Choice @—Yes O—No N/A—Not applicable’ lunchbox-style design E—Excellent VG—Very Good G—Good F—Fair P—Poor 





Lead acid 
B 

2:10 

e 

ie} 

$30 


Optional RG@ and 
composite, $255 


fe) 

e 

1 

4 slots, $699 


DDS 3.2 













8087 


1,200 bps ($399) 
including serial port 


$75 
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eeael 
a Compaq 
Toshiba T1200 Zenith 2-183 NEC MultiSpeed HD Sharp PC-7221 GRIDCase 1530 Dolch-Pack 388 Portable 386 
$3,499 $3,599 $3,695 $3,995 $4,695 $4,995 $7,999 
80C86 80088 NEC V-30 80286. 80386 80388 60386 
(4 77/9 $4 MHz) (4 77/8 MHz) (4 77/8 $4 MHz) (6/6/10 MHz} (12 5 MHz) {20 MHz) (20 MHz) 
Supertwist LCD Backlit Backlit Backlit Backlit Backlit Gas plasma 
supertwist LCD Supertwist LTO supertwist LCD supertwist LCD Supertwist LCD 
10 97 15 BB 14.34 20 95 12,B9 23 22 21.23 
1MB 640K 640K 640K 1MB 2MB 1MB 
1MB 640K 640K 1.6MB 8MB 10MB 10MB 
e oO a e Sy e 
Dne 3!2-1nch One 3'/2-inch One 32-inch One 5Va-inch Two 312-inch One 54-inch One 54-inch 
Toppy disk drive, tloppy disk drive toppy disk drive tloppy disk drive, floppy disk drives floppy disk drive Noppy disk drive, 
20MB hard disk 20MB hard disk 20MB hard disk 20MB hard disk 40 MB hard disk 
None None None None 10MB ($775), 20MB ($1,000), 1OOMB ($4 299) 
20MB ($1175), 40MB ($1 500) 40MB tape backup ($999) 
40MB ($1,695) 
External 51-inch, External $V4-inch, None None Various external None Second 54-inch 
$499 $399 _— Onives avaiable $225 
26 3 25 36 95 23 95 98 
12.2 13 75 13.7 16 2 11.5 160 16.0 
120 13.25 12.5 62 150 78 7B 
VG F F NA F NA NA 
425 60 50 45 §.75 45 55 
90 BO 9 25 975 8.5 975 BS 
640 x 200 640 x 200 640 x 200 640 x 200 640 x 400 640 « 200 640 = 400 
F FE G G E VG E 
Qe eeeeeEeEeeeeEEOOOEOeEEOOOO a ——_———— 
82 78 85 102 72 101 101 
VG VG VG 6 F 6 VG 
VG VG E VG P Is Is 


















Nicke! cadmium Nickel cadmium Nickel cadmium AC only Nickel cadmium AC only AC only 
8 8 8 AC only 4 AC only AC only 
2-08 3:30 1°55 AC only 0-43 AC only AC only 
e e e AC only e AC only AC only 
uw e @ oO e e e 
$20 $19 $20 AC only $25 AC onty AC only 
RGB, composite RGB. composite RGB RGB, monochrome RGB RGB RGB 

| e e e e e e 
e e e e e e e 
1 None None 1 None 2 None 
§ slots, $999 None None 4 slots, $699 5 slots, $999 3slots, $695 2 slots, $199 


{intertace, $199) 











DOS 3.2, Sidekick Microsoft Windows, DOS 32 0083.2, GW-BASIC 0053 2, InteGRID 00833 
DOS32 environment, utes 4 
None Monitor (setup and Pop-up utilities None Custom ROM packs None None ; 
aa an diagnostics) “ - aes 





BOC87 BOB7 None B02B7 80387 80287 or BO3B7 80387 
. 1,200 bps ($399) 1,200 bps ($399) 1,200 bps ($399), 1,200 bps ($399) 1,200 bps ($395), 1,200 bps ($250), 1,200 bps ($349), 
2 400 bps ($495) including serial port 2,400 bps ($595) 2,400 bps (cae ter price) 2,400 bps ($699) 
Included $59 $99 $85 $60 $150 Nylon ($89), 
Wwather ($225) 
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Graphic images captured by Hotshot Grab. 


STANDARD 


COLUMNS 


The actual proportions | deter 
ineduponas aresaltofcompar 
pthc ideal orden: of the various 

aissance authorises stem 
roma cumber of factors. First, 1 
ithe convention that the or 
together form a kind of 
mathemancal progresion, from 
the Tiscan upwards, the column 
peiphincreaaingin steps of one 


kdiameter. 1am not sufficiently 


Camo FE SH 


ia 


bokito follow Porrault's logical 
conclusion of this progression 
and make the Composite 11 
diamtcrsin herght, producing an 
unacceptably attenuated ap 
pearance, cut the Tuscan backto 
Sextio’s 6 diameters oc make the 
steps between successive orders 
less than I diameter as Perrault 
fd On the other hand. once the 


Compositeis acceptedas a variant 
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The Wyse WY-700 Graphics Subsystem. 
In desktop pee, PC users have set high 
standards for themselves. Among displays, 
their first choice is our WY-700 high resolution 
monitor and video board. It’s the best seller 

by a wide margin, for reasons that are plain to 
see. The WY-700's sharp 1280x800 pixel 
resolution rivals subsystems costing twice its 
$995 price. No one else gives you nearly as 
many pixels per dollar. And its 15" paper white 
screen presents two full, truly WYSIWYG 
pages in high resolution mode. 

It should come as no surprise that the 
leader in displays is also the leader in compat- 
ibility. The W Y-700 now runs over 100 programs 
in high resolution mode. Including Xerox 
Ventura Publisher and Aldus PageMaker/PC, 
plus many other DTP applications. And if you 
do more than desktop publishing, the WY-700 
supports packages like Microsoft Windows and 
Excel, Lotus 1-2-3, and AutoCAD. 

Weveget bundled a Hotshot product. 
Now the WY-700 comes bundled with Hotshot 
Grab, from Symsoft. It enables you to capture 
and store any text or graphics screen and trans- 
port it to another file or DTP application. For 
example, with a few keystrokes you can load a 
CAD image into your DTP document. And 
Hotshot Grab, a $99 value, is free with the 
WY-700. Now. But not forever. 

SystemWyse” adds even more. Wyse is 
the only manufacturer who makes the monitor 
and video board in its DTP graphics subsystem 
as well as a selection of 286 and 386 based PCs 
to drive it. That gives you a system integrated 
with singular harmony. And supported by 
a singular source. 

Find out why more PC users see desktop 
publishing our way. Call for more information. 


1-800-GET-WYSE 


wes a registered trademark of Wyse Technology. SystemWyse and W Y-700 are trade- 
rao Wyse Technology. Other trademarks/owners: one Puenen x Aero: pias 

PageMaker BC/ Aldus, prea ett Excel, Win owe 

1-2 3/Lotus Development; AutoCAD/Autodesk. Screen text and pics ated rom 

The Classical Ondels of Aichitecture, by Robert Chitham, Rizzoli eral NY. 
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WYSE 


We make it better, or we just don't make it. 





= PORTABLES 


= Benchmark Tests: 
ILABS| Portable Computers 


he benchmark results for this group of 12 

portable PCs clearly show that when it 
comes to portable power, you have a wide 
range of choices to ponder. The slowest pro- 
cessor times belong to the humble but won- 
derful Toshiba T1000, which doesn't quite 
match the speeds of an XT. At the other end 
of the scale are the Compaq Portable 386 
and the Dolch-Pack 386—20-MHz 80386- 
based machines that match today's best 
desktop performers (note the blindingly fast 
display test results for the Compaq Portable 
386). The GRIDCase 1530 is also a386-based 
machine, but unlike the other two it is a lap- 
top and can be run (for a fairly short time) on 
batteries. Its top processing speed is just 
12.5 MHz; it may not match the AC-powered 
lunchbox machines, but it remains the most 
powerful laptop yet designed. The rest of the 
machines fall into place with few surprises. 


The NOP benchmark test is designed to measure raw 


code. These instructions are a subset of the tolal processor 
instruction set. 

The Calculation benchmask tesi meas- 
ures processor speed by looping through a series of float- 
ing-point caiculations, mcluding muttiphcation, division, 


bandwidth of the video adapter by writing directly to the 
display memory buffer. The test is performed in video made 


2000. This is done 1,000 times, and the result shown is the 
totat of the 1,000 trials. 


screen is cleared and 24 lines of 60 characters each (includ- 
ing a terminating carriage return and line feed) are written 
to the display through the BIOS Teletype routine. This is 
done tentmes, and the result shown is thetotalofihe ten inais. 
The Video 8105 Routine with benchmark 
tesi measures the speed of the BIOS Teletype routine with 
scrolling. The test is performed in video made 3. The 
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Battery Lite 
{hv.; mie.; sec.) 


Sharp PC-7221 (10 MHz) 
Toshiba T1200 


HP Portable Vectra CS 


screen is cleared and 240 tines of 60 characters each (in- 
cluding a terminating camage retum and line feed) ere 
written to the display through the BIOS Teletype routine. 
Although the first 24 lines written to the display do not in- 
‘volve scroiling. ail the remaining lines scroll the display. 








Relative Times 
(@-MHz ISM PC AT - 100) 


Performance Times 











DOS Disk GIDS Disk Video BIOS 
Cianes grec smc enconl.enersnoted)  saqg5 Floating- Access Seek Routine —>-Video BIDS 
Instrection = Psinl Conventional (milli- (milll- Diroct to Withoet Roetine with 
NOP Mix Caleetation Memory seconds) seconds) Screen Scrolling Scrolling 
Toshiba T1000 10.16 32.68 159 68 11.9t NAS WAS 852 1065 14.12 
Kaypro 2000 Pius 9.79 25.15 133.42 6.93 NAS NA’ 6.76 4.5t 7.63 
Zenith 2-183 Seep Li) 22.63 114.24 6.0t 99.16 78.30 7.86 3.52 6 64 

































“Sharp PC-4521 8.24 19.77 104.80 2.76 9868 NAY 8.68 16.26 19.88 
Sharp PC-7221(10MHz) 3.46 14.83 29.23 215 NAT 24.00 4.83 7.03 11.26 
Toshiba T1200 3.74 14.56 $7.96 §.72 96 93 74 98 626 544 7:96 
HP Portabis VectraCS 4.67 _13.35 87.23 3.97 NAS NAY 4.23 8.68 11.09 
NEC MuitiSpeed HD 3.74 12.57 51.35 3.80 NAT 74.51 3.29 11.37 12.98 3 
Epson Equity LT 3.42 10.09 42.39 2.98 101.45 76.59 9.87 4.66 10.27 
IBM PC AT (8 MHz) 447 8.96 35 60 1.32 42.54 37.20 4.90 450 7.60 
GAWDCase 1530, an 5.95 2.o0 5h 205 2627 423 53 ™/, 
Doich-Pack386 1.65 3.46 12.74 0.60 4.79 34.30 966 2.58 698 
Compaq Portable 386 171 a4t 12.47 1.15 32.68 28.03 447 1.43 3.63 





N/A"—Not applicable: no hard disk in unit. N/At—Not applicable; test could not be completed without errors. 
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the usual laptop aspect ratio of 2:28. Ex- 
pect pic charts to look like ellipses, not cir- 
cles. 

The processor is more than fast enough 
for standard applications like XyWrite and 
Lotus 1-2-3, To switch processor speed 
from the standard 7.16 MHz to slow 
mode, you hit a special key called Setup; a 
menu screen appears, and you can cursor 
through the various configuration choices. 
The menu is self-explanatory and contains 
some wonderful features. 


The Sharp PC-4521 

competes on price and compromises 
not on performance 

but rather on comfort. 


The setup program allows you to con- 
trol things like the rate of cursor blink, the 
speed of the processor, and the video dis- 
play. It is also smart enough to know if you 
have installed any intemal options. If a 
modem card is present, for instance, the 
screen will automatically display your 
choices for the communications parame- 
ters. Other options allow you to specify a 
time for the computer to tum itself on, orto 
power up in response to a ring if a modem 
card is installed. This kind of considerate 
design adds value to the PC-4521. 

The designers paid attention to battery 
conservation (an important issue for a lap- 
top) by disengaging the LCD’s backlight- 
ing after 2, 5, or 10 minutes of nonuse. De- 
spite Sharp’s good intentions regarding 
battery conservation, I still got only an 
hour and 25 minutes of normal use before 
the low-battery alarm sounded. 


DISK, PORTS, AND BOARDS The PC 
Magazine benchmark tests describe the 
hard disk better than I can. Because it uses 
nonstandard BIOS calis, the PC-4521's 
hard disk was unable to perform our BIOS 
Disk Seek Test. Still, no problems occur 
with DOS calls. So on the DOS Disk Ac- 
cess, the PC-4521’s disk proved to be 
comparable to that of an XT, with an aver- 
age result of 98.68 milliseconds. 


The PC-4521 comes equipped with 
both a parallel port and a port for an exter- 
nal 54-inch floppy disk drive. In addition, 
Sharp provides for optional expansion 
with proprietary 8-bit add-in cards. You 
can install an EMS card to increase RAM 
to 1.6MB, aCRT adapter card, a serial /O 
card, or a 1,200-bit-per-second modem 
card. 

I would not recommend installing the 
boards yourself. Luckily, I have recourse 
to the technical help at PC Labs, and I 
found that I needed it to get the computer 
apart and the modem in. Once installed, 
the internal modem worked just fine with 
MCI Mail at 1,200 bps. 

There is some limitation imposed on 
the mix of boards you can install. The mo- 
dem card and the serial VO card, for in- 
stance, are designed to occupy the same 
slot. That’s no problem because, in addi- 
tion to the phone jacks, the intemal modem 
holds a serial port. But don’t think you can 
use the CRT adapter and the EMS card si- 
multancously—because you can’t. They 
fit into the same slot, too. 


LIGHTENING THE LOAD The PC- 
4521 passed the true test of laptop size: it 
was comfortable resting on my knees. But 
at 13.7 inches, it may be a little deep for an 
airline tray. The version reviewed here 
weighed 12% pounds—and if you want 
the performance of a hard disk and mo- 
dem, reconcile yourself to it. 

It’s possible to shave more than a pound 
from the weight by simply buying a differ- 
ent model. The PC-4502 drops the hard 
disk in favor of a second microfloppy 
drive, and it also drops the price from 
$2,995 to $1,795. 

And if you are willing to live with 256K 
RAM, only one drive, and no backlight- 
ing, you can purchase the PC-450I in- 
stead. It lightens the load on your pocket- 
book, listing for only $995. 

The Sharp PC-4521 beats the price of 
similar machines like the Toshiba T1200, 
Zenith Z-183, and NEC MultiSpeed HD 
by anywhere from $500 to $700. I think of 
it as getting the hard disk for free. The PC- 
4500 series laptops also come with MS- 
DOS 3.21—a $100 value enhancement 
any way you slice it. 

In the final analysis, the PC-4521 com- 
petes on price and compromises not on 


performance but rather on comfort. With 
the proper modifications to the keyboard 
and the screen, the PC-4521 would be an 
easy laptop to buy.—Luisa Simone 


SHARP ELECTRONICS CORP. 


Sharp PC-7221 

Up front I admit: I’ve become a laptop 
snob. I owe my snobbery to months of 
working with a Toshiba T3 100/20. So here 
I sit writing on an nicely designed Sharp 
PC-7221 that has all the features you could 
want—286 processing, 10-MHz speed, a 
20MB hard disk, a 5Ys-inch floppy disk 
drive, a thoroughly readable tilting backlit 
screen, a keyboard with good touch and 
placement, and up to 1MB of expanded 
memory—and the bottom-line question 
haunts me: Would I lay out $4,000 of my 
own moncy for this portable computer? 
For now I’m not telling. 

What | will tell you is that Sharp has 
taken the leap from laptop to lunchbox (an 
affectionate term for luggable portables) 
and has come out with the PC-7221. The 
PC-7221 is clearly a field piece—20 
pounds of computer that fits somewhere 
between the category of small-footprint 
desktop AT and bigfoot portable. In terms 
of its computing power, it’s not quite up to 
the speed of the big guns of this issue’s 
portable shootout: the 386-based Compaq 
Portable 386, Dolch-Pack 386, and GRiD- 
Case 1530. But the PC-7221 matches or 
beats its closest rivals in features or size: 


Sharp PC-722t 

Sharp Electronics Corp. 

Sharp Plaza 

Mahwah, NJ.07430 

(800) BE-SHARP 

List Price: With one 5'-inch floppy disk 
drive, 20MB hard disk, 640K RAM. $3,995; 
serial interface card, $99; IMB RAM expan- 
sion, $499; printer, $499, 

In Short: A full-featured AT-class portable 
with nice design features and a price that 
beats its 386 betters. Switch-selectable clock 
speeds, expandable RAM, highly readable 
tilting LCD, above-average keyboard, and 
expansion slot are its strong selling points. 
CIRCLE 673 ON READER SERVICE CARD 
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Pictures speak louder than words 
Especially when you're talking about LANs 


"Tee? from Torus Systems is one of the most widely 
used LANs in large corporations and institutions in the 
U.S. and around the world. Why? Because it is powerful and 
easy to use. Tapestry uses icons (pictures) to seamlessly inte- 
grate the most advanced office facilities available on a LAN. 


Introducing Tapestry/8, only $795, ... 


Tapestry/8 is Torus’ new version of Tapestry for networks of 
8 stations or less. It has all of the features of regular Tapestry 
(with upgrade-capability, of course), and at under $100 per 
station it is perfect for the small company or department. 


Pr » and the eslaa Ethernet Plus adapter, 
only $395. 


The Torus Ethernet Plus adapter 
is the networking hardware of 
choice for your Tapestry net- 
work. It’s an Ethernet standard 
adapter with data throughput 
among the highest in the industry. 


a 


a 
, 4 


ak ~ 


Tapestry runs faster on this board than on any other, 
including IBM® and 3Com® ~ at a much lower price. 


Together these products are the complete solution to 
your networking needs. Advanced electronic mail. 
File sharing. Printer sharing. The performance to 
run even data-intensive applications. And since 
Tapestry servers are not dedicated, all of your PCs 
are always available for productive use. 


Most importantly, each person in your office can 
understand and use the network’s resources. Easily. 
Simply. Because it’s all done with pictures. 


So before you purchase a LAN designed for com- 
puter experts, look into Tapestry/8 and the Torus 
Ethernet Plus adapter — powerful network products 
designed for the way an office really works. 


Tapestry. The fabric of office automation. 


For more information call 
Torus Systems, Inc. 
800-872-5335 (outside CA) 
415-594-9336 (in CA) 


Torus and Tapestry are registered trademarks of Torus Systems Lid. IBM and 3Com are registered trademarks of International Business Machines Corp. and 3Com Corp. respectively. 
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the Epson Equity LT and the Hewlett- 
Packard Portable Vectra CS (a.k.a. **The 
Suitcase’). 

Cased in dark gray plastic, the PC- 
7221's nicest features are those that you 
can see and touch. The controls and 
switches are all easily accessible on the 
face and backside of the unit. The screen 
controls are set in a panel to the right of the 
LCD. Slide controls adjust contrast and 
brightness, while an on/off switch toggles 
between standard and inverse video. A 
push bar labeled Tilt adjusts the screen an- 
gle, which has a 15-degree range of mo- 
tion in 5-degree increments. 

When you face the backside, the unit’s 
setup switches are inset at the top right of 
the unit above the male and female power 
connectors. Switches toggle among 6-, 8-, 
or 10-MHz clock speeds; CGA, mono- 
chrome, or (when a card is installed) EGA 
display modes; and built-in or external dis- | 
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The lunchbox-style Sharp PC-7221 offers 10-MHz 80286 performance and a 20MB hard disk for 
$3,995. The portable—as tall and wide as the Compaq Portable 386 or the Doich-Pack 386 but an 
inch and a half less deep—weighs in at 21 pounds and is AC powered only. It also features a full 
IBM Enhanced-style keyboard and a 5'/-inch floppy disk drive as standard equipment. 


plays in use. Speaker volume is adjusted 
with a slide control, always a big plus for 
me. The monitor, serial, and parallel 
ports, with plastic dust covers, are arrayed 
across the bottom of the back panel. 

The back panel has just enough screws 
to deter the curious, but not too many to 
impede easy entry. Open it up and you're 
faced with the motherboard. In this case it 
was obviously a preproduction model, 
since there were hard-wired patches snak- 
ing across the board. 

Patches aside, the empty coprocessor 
socket and partially filled additional RAM 
sockets, as well as the nickel cadmium bat- 
teries, have open access. The optional 
1 ,200-bit-per-second modem plugs direct- 
ly into the motherboard. Remove a few 
more screws, and the motherboard itself 
can be easily lifted from its center-mount- 
ed plug. Getting to the disk drives is a bit 
more difficult, since they are enclosed in a 








protective aluminum inner case. 

Having a machine that can do double 
duty as a desktop and portable, Sharp 
wisely allowed room for an expansion slot 
accessed by removing the bottom panel on 
the unit. Adjustable mounts and a ribbon 
cable allow easy installation of a full- or 
half-card. A removable plate opens the 
plug for the expansion chassis. 





SOLID KEYBOARD Back to the front, 
the detachable 102-key keyboard locks 
into position over the face of the PC-7221. 
Take it off, and the keyboard connects to 
the unit by a 10-inch coiled cable with 
modular plugs. When not in use, the cable 
lies in a tray across the bottom of the LCD. 
The keyboard’s layout rates a ‘*very 
good,”’ and its solid feel is comparable to 
those of the Equity LT and the Portable 
Vectra. The 12 function keys, laid out in 
two rows at the upper left of the board, are 
a bit crowded but manageable once you get 
used to the spacing. In addition, the key- 
board has snap-down two-height adjust- 
ment pegs on the underside. 

Like its laptop cousins in the PC-4500 
series, the PC-7221 has an internal setup 
program hotkeyed by—you guessed 
it—the Setup key. The program confirms 
the PC-7221’s configuration and allows 
additions and adjustments. This is one 
great feature, if only because it does away 
with a setup disk. 

With the exception of its performance 
on the PC Labs DOS Disk Access bench- 
mark test with a JVC hard disk, where er- 
rors were recorded, the PC-7221's pro- 
cessing and hard disk functioned better 
than I had expected. Though I felt both 
were somewhat sluggish before | tested 
them, the numbers proved me wrong. I ex- 
perienced no problems using the unit under 
both Lotus 1-2-3 and XyWrite Il Plus. 


FIELD PIECE? A few paragraphs ago! 
called this Sharp a field piece. 1 employ 
this term for two reasons. The first applies 
specifically to its use—out in the field. 
Stripped to its 20-pound fighting weight, 
the PC-7221 is an AT-class machine with 
all the power of a desktop ready to crunch 
numbers, whip out memos, and write up 
reports wherever an electrical outlet is 
handy. 

The second reason applies to the exter- 
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Create a 5.25” 

Diskette that reads 

right on any drive. 
Pass it around. Never 


-acompatibility problem 


system-to-system.New 2- 

piece protective packaging 
and error-free performance 
warranted for life accent the 


BASF commitment to tech- ° 


fale l(erelor= lfc =\e 10 OF =a0| 
business solutions. Call 800- 
343-4600 for the name of | 
your nearest supplier. 

The Spirit of innovation. 
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nal hardware. Once you saddle on the ex- 
tras, you'll practically need a caisson to 
roll the PC-7221 into action. Its $499 at- 
tachable thermal printer, basically an Ep- 
son FX-80 madel, clips on at the rear, ex- 
tending the depth approximately 3 inches. 
The bottom-mounted expansion chassis 
adds approximately 6 inches to the unit’s 
height. Take the PC-7221 on the road fully 
loaded, and you're lugging around nearly 
45 pounds of portable from office to air- 
port to hotel and back. 

Honestly, with all the built-in features 
and the fact that you can plug into any 
available printer (or monitor or personal 
computer, for that matter), it’s nice to 
know you can builda real battlewagon, but 
it’s not necessary. 

Given a choice, I’d go with an AT-class 
portable to take me into my on-the-road 
business campaigns any day. But person- 
ally? | want light artillery. Something I can 
use on my lap, on the fly, with batteries. 
The Sharp PC-7221 has all that it takes, 
and it’s $1,000 to $4,000 cheaper than the 
386s, but for my taste in portability it’s 
about 10 pounds too heavy. 

—Greg Pastrick 


TOSHIBA AMERICA INC. 


Toshiba T1000 


If you’re looking for portable 386 process- 
ing power, high-performance hard disks, 
and black-chrome sex appeal, you should 
pass right over the Toshiba T1000. But if 
you're looking for the first real DOS laptop 
computer, you’ve come to just the right 
place. 

Call me a curmudgeon if you will, but 
throughout the shower of so-called DOS 
laptop computers that has rained down 
from every vendor from Bondwell to |BM, 
I’ve hung on to my Tandy 200 like Linus to 
his blanket. For my money, most of the 
10- to 15-pound behemoths on the market 
are about as lap-able as the original Com- 
paq Portable (R.1.P.) was, and I’ve won- 
dered why traveling DOS addicts didn’t 
just stick with life-sized portables and 
desktop PCs in shipping cases. 


SMALL PACKAGE Toshiba’s tiny 
T1000 changes all that and—at a suggest- 
ed retail price of $1,199—puts a whole 
new face on DOS laptop computing. It 





cee 
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What the Toshiba T1000 lacks in power it more than makes up for in size and price. Measuring 
12% by I inches and weighing just 6" pounds, the T1000 can't be beat for portability, Included 
in the $1,199 price are one microfloppy disk drive and 512K RAM. The 1 ,200-bit-per-second 
internal modem, essential for on-the-road communications, is $399. 


weighs all of 6 pounds, and, at 2 by 11 
by 12% inches, iteven fits inside a slimline 
briefcase, with room left over for a file 
folder or two. 

The T1000 looks and feels like a 
scaled-down Toshiba T1100. Indeed, its 
light weight seems to have come from the 
removal of some gear during the scaling- 
down process. The T1000 has but one 3/2- 
inch floppy disk drive and about half the 
battery you'll find in the T1100. There’s 
an interaction here, because removing the 
second drive reduces the T1000’s power 
consumption as well as its weight. 

To compensate for the loss of a disk 
drive, Toshiba offers a nearly weight-free 
and power-free altemative in the form of 
an optional 768K battery-backed RAM 
card. The $549 option Toshiba calls the 
768 Card can be configured as a RAM- 
disk, LIM expanded memory, or a combi- 
nation of both. You can also use 128K of 
the 768 Card to bring the T1000’s standard 





512K RAM configuration up to 640K. 
You can live without the 768 Card, but 
you probably won't want to, because it’s 
the key to keeping the T1000 battery alive 
long enough to take a reasonably long air- 
plane trip while turning this 80C88- 


FACT FILE 
Toshiba T1000 
Toshiba America Inc. 
Information Systems Division 
9740 Irvine Blvd. 
Irvine, CA 92718 
(800) 457-7777 
List Price: With one 34-inch floppy disk 
drive, 512K RAM, $1,199. 
In Short: Granted, it’s not a lot of computer, 
but what il lacks in power it more than makes 
up for in functionality and especially in porta- 
bility. Six pounds never felt so light. 
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Eee 
THE QUEST FOR THE ‘*‘LEAST COMPUTER’”’ 


hat’s the worst PC you're willing | 


to put up with? 

That wasn’t how I would have put it, 
but the guy had a point. I'd been looking 
for months for what I'd been calling a 
Least Computer for traveling. In other 
words, the lightest, smallest, cheapest 
personal computer I could find that still 
met my minimum requirements—and 
stood up to life on the road. 

The guy next to me on the red-eye 
from San Francisco had noticed the lap- 
top I was using, asked some questions 
about it, and suffered through the story of 
my quest for the Least Computer. 

‘Sounds to me like what you're really 
looking for is the worst computer you're 
willing to put up with,”’ he said, going 
back to his Tom Clancy paperback. 

And he was right. 

I'd auditioned a lot of lap-portables 
for the role. I’m used to the fast, power- 
ful PCs in my office—Compag and PC’s 
Limited AT clones, with a Deskpro 
386/20 for most of my own work—and 
am about as bad a computer-speed junkie 
as the next power user. And I rely heavily 
ona fast Toshiba T3 100/20 as a traveling 
machine . . . when I know I'm going to 
be doing Serious Computing on the road. 

The T3100 was a marvel when it was 
introduced almost 2 years ago—and it re- 
mains a marvel today: an 8-MHz, hard 
disk AT clone | can stuff (if barely) into 
an attaché case. But it weighs 15 pounds, 
which means I've gotta really want to 
compute on the road to carry it. And be- 
cause it’s an AC-only machine, I can’t 
use it on airplanes and at other times 
when I’m not near an AC outlet. 

It gradually dawned on me that often I 
don’t need to do such heavy-duty com- 
puting when I’m traveling. What I really 
need on about 75 percent of my trips is a 
simple MS-DOS machine capable of 
running my favorite word processor, 
comm program, and, of course, /-2-3 
(for mini-expense-account worksheets | 
can /File Combine into the annual ex- 
pense-tracking worksheets I maintain on 
ty desktop PC). 








Both of these Toshiba laptops, the T1000 and 
the T1200, are remarkably small. 


For which the T3100 is ridiculous 
overkill. 

For years I'd carried my old faithful 
Tandy Model 100 on business trips. So 
when I finally tumbled to the fact that I 
didn’t need AT-class computing fire- 
power on these trips, I tried going back to 
the Model 100. 

I leamed Tom Wolfe (the original 
one, not the dandy in the white suit) was 
tight: I couldn’t go home again. | was too 
accustomed to the speed and conve- 
nience of my favorite DOS programs, 
1,200-bps modems, and 720K 34-inch 
disks. 

I needed DOS-to-go. 

Sol tried lap-PC after lap-PC. I found 
several I liked, especially the GRiDLite 
and Zenith’s Z-181 and -183. But they 
were too close to the T3100 in size and 
weight: for their slight advantages in both 
areas, I’d just as soon carry the 
T3100. . . though that meant I was still 
tied to AC power. 

Then I discovered the little Toshiba 
T1000. At 64 pounds including battery, 
and small enough to stuff between the 
shirts and socks in my carry-on bag, it 
looked like a winner. 

I've put about 60,000 miles on my 
T1000 now. It’s suffered almost every 
indignity, from being dropped several 
feet onto hard floors, to having wine 
spilled into it by nearsighted steward- 
esses and half-drunken seatmates, to get- 
ting disks stuck backwards into its single 
34-inch drive by an owner who may 
himself have hit the Bailey’s a bit hard 





while cruising at 35,000 feet. 

It still works like a charm. 

I can seize random moments on the 
ground as well as those lost hours be- 
tween the SFOs and LGAs and DFWs of 
the world to work on columns, memos, 
letters, and book fragments. On the 
ground I plug the T1000’s optional-but- 
essential intemal I ,200-bps modem into 
phone lines to stay in touch with the of- 
fice and clients through MCI Mail. And 
when I get home, my expenses are al- 
ready neatly logged in a /-2-3 spread- 
sheet. 

The T1000 is hardly perfect. By con- 
trast with the 286 and 386 machines I’m 
used to, its 4.77-MHz 8088 is painfully 
slow. The keyboard is rattly, and key- 
travel is too short. The display uses ugly 
little characters that sit on top of one an- 
other, and the supertwist LCD screen 
needs to be backlit. The internal modem 
has just one jack—for a cord to the 
wall—so I have to carry (and frequently 
lose) a separate T-adapter if | also want a 
telephone plugged into that line. 

I want access to the T1000's intemal 
battery, so I could swap it with a second, 
charged cell when my flight is longer | 
than the 4-hour life of that battery—or | 
when I forget to charge it. | 

And the carrying case—which I final- 
ly discarded—has this fiendish little 





| open-top disk pouch that’s carefully de- 


signed to throw your disks across the 
room the instant the case is unzipped. 
Don't they have Velcro in Japan? (Is Vel- 
cro the undiscovered answer to our trade 
deficit?) 

All of that pales, however, every time 
I pick up the T1000 and smile as I wedge 
it into my carry-on bag. Because, simply 
put, it’s the Least Computer I’ve found 
that I’m happy using. And at $750 to 
$800 (street prices), it’s an incredible 
bargain. 

“Worst computer,”’ heck. If match- 
ing computing power to the task at hand 
is the name of the game, the T1000 is one 
of the best computers I’ve ever used. 


—Jim Seymour 
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powered laptop into a realistic (by today’s 
standards) DOS computer. The T1000’s 
battery lasted for just over 2 hours when 
the PC Labs battery-life test was run using 
the floppy disk (the test keeps writing the 
current time to a file on disk until the bat- 
tery dies). 


I wouldn’t want to use the 
Toshiba T1000 to write the entire 
great American novel—just a 
chapter or two at a time. 


Using the RAMdisk, the battery stayed 
alive for nearly 4 hours, and the data stored 
on the RAMdisk was alive and well when 
the T1000 was powered up later on. A To- 
shiba product manager says the company | 
has tested the B-RAM for up to 7 days with | 
no problems. 

The other reason the 768 Card is practi- 
cally required for the T1000 is that using 
the B-RAM as a RAMdisk makes the ma- 
chine perform like an XT having a really 
good day instead of a floppy-disk- 
equipped AT having a bad one. This 
RAMdisk’s performance closely resem- 
bles that of the hard disk on an AT, and 
even disk-bound programs like Microsoft 
Word take on new laptop life when you in- 
stall them on the T1000’s RAM- 
disk—without the power and weight pen- 
alty of an on-board hard disk. 

And just to be sure you’re happy with 
only one magnetic drive on your laptop 
computer, Toshiba installed DOS in ROM 
chips tucked away on the system’s circuit 
board, so you don’t have to take up room 
on your floppy or RAMdisk. The only 
penalty here is that you’re stuck with MS- 
DOS 2.11, although you can configure the 
machine to boot another version from the 
floppy or RAMdisk. 






























SCREEN QUALITY Supertwist LCD 
screens aren’t great, but when you’re look- 
ing for a decent compromise between visi- | 
bility and battery life, they’ ll do just fine. 
The Toshiba version works well 
enough for most airplane usage, and the 








only time it'll get you into serious trouble 
is when your bus or train goes into a tunnel 
or the city goes into a blackout—a small 
Price to pay if light weight and battery life 
are important issues in your choice of a 
laptop. Besides, you can hook up your 
CGA or composite monitor for home or of- 
fice use. 

Most of the T1000’s keyboard is the 
same serviceable unit used on the T1100. 
The only big difference is that the top row 
of keys—including the Esc, NumLock, 
ScrollLock, PrtSc, and function keys—are 
half-sized versions. I like this change be- 
cause their smaller size gives these keys a 
different feel and makes them easier to lo- 
cate by touch. Toshiba offers a numeric 
keypad as an option for $99. 

One keyboard oddity is the presence of 
an AT-like SysReq key, which is used to 
call up a screen attribute configuration 
menu when you install the pop-up version 
of Toshiba’s screen utility. Otherwise, the 
keyboard feel and layout are good for a 
laptop machine but, as with most porta- 
bles, I wouldn’t want to use the T1000 to 
write the entire great American nov- 
el—just a chapter or two at a time. 

You can also install Toshiba’s Hayes- 
compatible 1,200-bit-per-second modem 
in the T1000. It costs $399 and isn’t much 
fun to install yourself, but it can be done 
and the results are just fine: MCI Mail and 
Citibank Direct Access came to life with- 
out the slightest hint of trouble. 

The word wimpy is often heard when 
the T1000 is discussed, mostly because of 
its 4.77-MHz 80C88 performance. But if 
you’re using a laptop only for word pro- 
cessing, communications, and occasional 
heavy-processor applications like spread- 
sheets, this little guy is just the ticket. For 
that matter, at a New York street price of 
under $800, GRiDCase owners might 
want to buy a T1000 so they have some- 
thing to do when their battery dies. 
—John Dickinson 


TOSHIBA AMERICA INC, 


| Toshiba T1200 


Like the amazing T1000, Toshiba’s T1200 
is a collection of quality components 
squeezed into a box inches smaller and 
pounds lighter than the competition offers. 
Those parts include an 80C86 processor 
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Toshiba T1200 

Toshtba Amenica Inc. 

Information Systems Division 

9740 Irvine Blvd. 

irvine, CA 92718 

(800) 457-7777 

List Price: With one 3'4-inch floppy disk 
drive, 20MB hard disk, IMB RAM, $3,499 
In Short: You won't find a backlit screen on 
this | l-pounder, but it is by far the smallest 
20MB hard disk laptop you can buy. 
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running at keyboard-selectable speeds of 
4.77 and 9.54 MHz, IMB RAM, one 
720K 32-inch disk drive, a 20MB hard 
disk, and a supertwist LCD screen. 

While the T1200’s $3,499 price tag 
causes a momentary wince, the $3,599 Ze- 
nith Z-183 and the $3,695 NEC Multi- 
Speed HD put things in perspective. A 
similarly equipped Epson Equity LT costs 
about the same as well. What those ma- 
chines have that the T1200 does not is a 
backlit screen. In the Toshiba’s favor is its 
diminutive size. There is no comparison 
with the Z-183, and the MultiSpeed is an 
inch thicker, an inch and a half wider, and 
a half-inch deeper than the similarly con- 
figured T1200. Unlike most laptops, this 
one fits on your lap. 


RAMDISK The T1200 lets you take any 
slice of the 384K RAM above 640K and 
turn it into a speedy hard RAMdisk that 
will cut down hard disk access, thus in- 
creasing battery longevity. You can also 
enable a special battery-powered RE- 
SUME feature that will save the data in 
hard RAM when the machine is tumed off. 

When you turn on the laptop again, you 
find yourself at the exact spot where you 
left off, there’s no need to save the data 
first—and no need to write to floppies. 
Virtual disks can also be simulated within 
the conventional 640K RAM. Setup for 
these features is accomplished through a 
straightforward setup menu. 

One of this laptop’s most useful fea- 
tures is its removable battery pack. With 
an optional battery charger, you can main- 
tain an extra supply of fully charged batter- 
ies at all times. When the low-battery indi- 
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No other portable 


can say this much for itself 


Another laptop might solve your problems 
now. But what about later when you may 
need toadda modem? Orcommunicate with 
es? Or expand into other areas? 
Snap 1+1 by Datavue has a built-in 
expansion slot that lets you add to your 
capabilities an ae With any IBM- 
compatible 
Voice, fax, VGA Et EGA, networking— 
they're all available to you with this versa- 
tile laptop. It even lets you take advantage 











off the ps dite 
And expandability is just the 
beginning The Snap 1+1's ingeni-4 
ous design lets you separate the 49 





of advanced ees that’s not yet 
rd. [oa 


main unit from the disk unit. So you can 

download information into a five-pound 

ae PC, and take it ee into your 
Or anywhere else. 

-featured Snap 1 +] operates 
at i MHz. Its fully IBM companble. And 
its expandable up to 1.6M. So choose 
the laptop with unlimited possibilities: 


the Snap 1+1 from Datavue. To find out 


pono 


more, contact us at One Meca Way, 
Norcross, Georgia 30093. 
(404) 564-5555. I 
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SPECIAL BONUS: $199 HALF CARD 


Purchase your new 10 MHz Snap 1+1 
between now and April 30, 

1988 and you can get one 

of the valuable half cards 

listed below for only $199. 


(Retail value up to $499.) 
This special olier is limited, 
so buy now and expand now! 


Name 

Address 

City State Zip 

Phone Computer Serial No. 


past bought my new Snap t+ f computer, and fd like to take advantage of your 
$199 Bonus Half Card offer Please send me the following half card (check ane) 


CO. Datavue Fax Board = CJ MainLink 11 (3270 terminal emulation board) 
C1 UttraVGA Graphics Adapter 1 QuedEGA ProSyne 


Payment by: 
Ovisa MasterCard OC Americanexpress O Certified Check 


Credit Card Number__ Expiration Date 
Please returnthis coupon with completed warranty card and creditcard information 
orcettified check for $199 plus $10 forshipping and handlingto Datavue Bonus Offer, 
‘One Meca Way. Norcross, GA 30093, Dept. PCM Allow 4 to 6 weeks for delivery 
=o oe oe oe oe —— a oe oo 
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moderate disk access is a little over 2 hours. 


cator light starts to glow, just pop in a fresh 
battery pack and keep computing. In PC 
Labs testing, the discharge time of one bat- 
tery pack was found to be a little over 2 
hours. 

The T1200’s keyboard is a model of 
both neatness and organization. Its 82 keys 
include ten full-size function keys placed 
across the top and four dedicated cursor 
movement keys arrayed in an inverted-T 
layout. A numeric keypad is embedded in 
the alphanumeric keys on the right-hand 
side of the keyboard, and a special Fn key 
at the left of the Spacebar is used to acti- 
vate all the second-level key operations. 
Keyboard feel (as well as layout) was rated 
as very good by PC Magazine's editors, 
and indeed it is. The Toshiba’s keyboard 
clicks quite audibly, but the steady hum of 








The Toshiba T1200 provides most of the same features as the NEC MultiSpeed HD, the Epson 
Equity LT, or the Zenith Z-183, but ina smaller package (12 by 12 inches). Priced at $3,499, the 
T1200 includes a nonbacklit supertwist LCD screen and a 20MB hard disk. Battery life with 


the jets during an airplane flight is more 
than enough to drown it out. 


LET THERE BE LIGHT If you use the 
T1200 in a darkened airplane, however. 
you may wonder why Toshiba has not in- 
cluded a backlit screen as Epson, NEC, 
Sharp, and Zenith have on their hard disk 
laptops. The best reason (and perhaps the 
only reason) to stick with an unlit LCD is 
to lengthen battery life. The supertwist 
LCD screen is quite readable in adequate 
light, but if you find yourself in a dark 
place without a light source, you may as 
well go to sleep. Back at the office, you 
can avoid the screen altogether with the 
RGB and composite monitor interfaces 
that are standard with the machine. 

The base price of the T1200 includes 


| The user-installable modem that resides in 








MS-DOS 3.2, Borland's SideKick, a stur- 
dy carrying case, and documentation that 
is clear and illustrated with color photo- 
graphs. Two types of 1,200-bit-per-sec- 
ond modem are available; either one costs 
$399. The advantage of the factory-in- 
stalled, built-in modem is that it does not 
occupy the T1200°s single expansion slot. 


the expansion slot has the advantage of be- 
ing Bell/CCITT switchable. A five-slot 
expansion chassis is also available. 
Despite the lack of a backlit screen, the 
T1200 is an able competitor in the $3,500, 
20MB hard disk laptop category. Other 
machines may have better screens, but if 
you submit all the competition to the 
dreaded tape-measure test, Toshiba 
emerges the winner. 
—Donald P. Willmott 


ZENITH DATA SYSTEMS 
Zenith Z-183 


At just over 16 pounds, the Zenith Z-183 is 
a real arm-stretcher. While other portables 
sport exotic new CPUs, this one plods 
along with an anachronistic CMOS 8088. 
Its function keys were designed by some- 
one who obviously doesn’t move his fin- 
gers far from the home row. And (shades 
of the PCjr) you have to punch a special Fn 
shift key to execute a PgUp, PgDn, Home, 
or End. Worse, since its clamshell screen 
fastens to the very rear of the case, when 
the Neanderthal in the row ahead of you 
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Zenith Z-t83 

Zenith Data Systems 

1000 Milwaukee Ave. 

Glenview, IL 60025 

(800) 842-9000. 

List Price: With 640K RAM, one 34-inch 
floppy disk drive, IOMB hard disk, $3,199; 
with 20MB hard disk, $3,599. 

In Short: This model ts extremely well de- 
signed and constructed, though too bulky and 
heavy for most laps. Other laptops can run 
circles around its 8088, but if you're accus- 
tomed Io IBM quality and you want some- 
thing rock-solid with respectable perfor- 
mance and a superb display , this 1s the one. 
CIRCLE 670 ON READER SERVICE CARD 
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e Graphics 


Gallery males 
winning 
presentations. 


Here’s graphic proof. 


Seeing is believing. Which is why Hewlett- 

Packard invites you to call now for a free Graphics 
Gallery Sampler-—an impressive collection of 

colorful business graphics produced 
by our powerful and flexible 
software. 
We want you to see for 
‘ourself how The Graphics Gallery 
an give you an important winning 
ge. How it can increase the 
pact of every presentation and 
m simple reports into persuasive 
ocuments. The Graphics Gallery can 
elp you get the most out of other 
‘oftware, too. 

Do you use 1-2-3° from Lotus®? The 
taphics Gallery will easily transform 
ose unimpressive Lotus 
aphs into persuasive, 
ustomized presentations 
enhanced with color, text, 
lustrations, and more. 

Interested in desktop 
ublishing? Our remarkable 
Software works with the 
eading desktop publishing 
ackages. And it creates 
ly professional results. 

Whats more, The Graphics 
allery gives you a flexible choice 
f output. Choose from colorful 
werhead transparencies produced 
yy an HP plotter, professional 35mm 
slides, or sharp, printed output -the 
ind you get with the HP LaserJet 
minter. If you've got an IBM PC/XT/AT 
for your free Graphics Gallery Sampler 















































pass ee 
GRAPHICSGALLERY 


Hewlett-Packard Company, Attn. Inquines Dept. 
1000 NE Circle Boulevard, Corvallis, OR 97330 
or compatible, call nght n 
and the name of your local Hewlett-Packard dealer. 

We want to prove to you that seeing really is believing. 


(* 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Call 1-800-367-4772 
| 
| 
| 
| 
| 
| 
| 
| 


O Yes. I'd like to see for mysalf how good The 
Graphics Gallery really is, so send me your free 
Graphics Gallery Sampler and the name of my 
local Hewlett-Packard dealer 








Name 
right now and get a FREE aie 
Graphics Gallery Demo Disk 
from Hewlett-Packard ; SomPay 
Lae Soe Address 
Lotus Development 
Ui p HEWLETT — Cty Bt 
PACKARD ©1987 Hewiett-Packard Co Phone 
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The Zenith Z-183's new 20MB hard disk keeps it competitive with more-recent arrivals, and its 
brilliant backlit screen still outshines the competition. This laptop, which weighs about 16 pounds, 
is based on an 80C88 processor running at 8 MHz. The price of the [OMB version has dropped to 


$3,199, and the 20MB model sells for $3,599. 


crunches his airplane seat against your 
knees, it’s time to save and quit. 

But this is still a gem of a machine. The 
body is sleek and solid; it’s one gorgeous 
white wedge. Everything, from the sturdy 
retractable handle to the double-thick 
Lexan door that snaps authoritatively over 
the I/O ports, whispers quality. In a world 
of flimsy, wobbly toy laptops, the Zenith 
Z-183 is an engineering marvel. 

And that unparalleled full-aspect 
screen—with lush, deep, saturated blue 
text against a throbbing silvery-white 
background—continues to drop jaws ev- 
ery time it’s popped on. The thing is so 
large, bright, and readable that it looks like 
a carnival trick. 


Zenith didn’t really change its earlier 
model 183 other than slipping in a hard 
disk that’s slightly faster (at 73 millisec- 
onds average access time), and twice as 
large as the original 1OMB hard disk. Why 
tamper with success? The 8-MHz 8-bit 
CPU is no barn-bumer, but it gets the job 
done. 

Apart from the uninterrupted swath of 
Chiclet-style function keys spanning the 
top row, the Zenith Z-183’s 78-key key- 
board layout is both spacious and sensible. 
It avoids the cramped, claustrophobic feel 
of smaller laptops, and sports a true dis- 
crete cursor diamond in the lower-right- 
hand comer, a large J-shaped Enter key, 
Shift keys in the proper places, and an al- 





phanumeric arrangement mostly the same 
as that of a classic AT. Green LEDs wink 
on to indicate Shift states. Raised Braille- 
type dots keep your fingers centered over 
the F and J keys. The Z-183’s key action is 
properly stiff and springy; half the hard- 


The display on the Z-183 is 

so big and easy to read that I 
consciously have to mute 

it when I’m flying somewhere. 


ware that we tested came with mushy, 
wimpy little buttons where the keyboard 
should be. 


SUPERSCREEN Just about every other 
battery-operated system slaps a pint-sized 
display onto an otherwise respectable 
chassis. These always end up looking as 


dinky and out of proportion as the small 
circular tubes on early-1950s cabinet-sized 
TVs. (Driving a dark, squinty screen with 
a hot CPU is like hooking up a brand-new 
stereo system so it plays through the twit- 
tery speaker on your PC.) The display on 
the Z-183 is so big and easy to read that I 
consciously have to mute it when I’m fly- 
ing somewhere so the folks sitting three 
rows back don’t catch the misspellings be- 
fore I do. 

While other portable manufacturers 
make you fumble around to the side of 
their systems to switch disks, Zenith lets 
you slide them in and out from the top—a 
real convenience when you're sandwiched 
on a nonstop flight between a pinguid 
sumo wrestler and a guy nicknamed ‘‘Man 
Mountain.’’ However, top-mounted pop- 
up drives and the tallest screen this side of 
an EGA end up consuming a lot of real es- 
tate. The case measures 13% inches from 
front to back and takes up a lot of lap, 
which spells trouble if you buy your busi- 
ness suits in the Extra Short Shop. 

The screen connects to the body with a 
silky-smooth friction hinge that locks it 
firmly in place over a wide arc of viewing 
angles. You can control the contrast and 
brightness with handy sliders directly 
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When Words Are Not Enough.. 
GEM 1st Word Plus! 


> 
NF 


cmt 


| — 
PAPA a 


Our team can round up some pretty impressive 
facts and figures for our reports. But even with 
top-notch writing, the data was getting lost on 
the page. It seemed words and numbers just 
weren't enough. We needed an easy way of 
producing text and combining it with graphs and 
pictures. The perfect solution was GEM 1st Word 
Plus. It’s an advanced, full-featured word 
processor that can bring in graphics from other 
GEM°software programs, like GEM®Graph™. Now 
we take all those facts and figures and turn them 
into bar graphs, pie charts and maps that really 
jazz up our data. 

Teamed up with GEM Graph, GEM 1st Word 
Plus lets us create documents that go beyond 
words. . . they tell the complete story! 





GEM?° Ist Word Plus™ 

® Advanced, full-function word processor 

® Easy to leam and use—drop-down menus and 
mouse support 

© Merge words and pictures, full WYSIWYG 

® Multiple windows for easy text transfer 

© Hyphenation, footnotes, justification, decimal tabulation, 
and search and replace 

® Spelling checker 

© Includes GEM® Paint™ for creating illustrations 

® Includes GEM® Ist Mail™ for creating form letters 

© Create headers and footers and save created formats 

® Works with other GEM software programs 

© Supports many printers and graphics boards 

For a word processor that goes beyond words, call or 

write Digital Research for the dealer nearest you. 

Digital Research Inc., Box DRI, Monterey, CA 93942 

1-800-443-4200 


DIGITAL RESEARCH’ 


GEM, Digital Research, and the Digital Research logo are reghstered 


trademarks and GEM 1st Word Plus, GEM Graph, GEM Paint and GEM st Mail are trademarks 


of Digital Research inc. 1st Word Phus and ist Mail are trademarks of GST Holdings. Lid. Copyright© 1968, Digital Research Inc. All rights reserved. 
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No Other Portable PC 
Can Make This Statement. 


At 64 pounds, the new T1000 is the lightest 
portable PC in the world. 

Yet within its diminutive footprint (it's about 
a foot wide and not even that deep) lies all the 
power of a desktop PC. 

Included are 512KB of RAM and a built-in 
ae floppy drive, plus MS-DOS® 2.11 
in 


And better still, you can choose our 768Card, 
which can be configured 


3 an invisible second drive—and get even faster 
=< access to your programs, 
- Of course, the IBM-compatible T1000 
~*offersyou 1 some other-very. intelligent options. / 
= a riked niiaric kéypad anda 1200 bps Hayes®. 
compatible internal modem. 






asEMSmemoryorasa_topick up the most 
battery-backed RAM disk. Soyoucanloadyour _ portable portable in 
software onto the 768Card—which then actslike the world. Nothing 


gee 
ZA MS-DOS Bare 
q pyparauon feline’ 


So its no wonder that a source as authoritative 
as PC Week would say the T1000 is “light, but 
no featherweight in performance.” 

All inall, its the perfect way to go to work with- 
out going to work. Or to get home early, even when 
youll be working late. 

Call 1-800-457-7777 to find out more about the 
full line of Toshiba PCs. 

And see how it feels 







isas easy to take. 
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e Toshiba T1000 





Though the GRiDCase 1530 and the 
| Toshiba T1000 are very different 
laptops, they share one important 
characteristic: outstanding design. 
| With a list price of $1,199 and street 
prices $300 to $400 lower, the 
T1000 may become the essential 
laptop. It is totally pertable, very 
rugged, and it gives you enough 
power on the road to write and com- 
municate smoothly—the two appli- 
cations that laptop users need most. 
Hats off to Toshiba for designing a 
6-pound machine that some people 
are calling the first real laptop com- 
puter. 

At the other end of the price and 
power spectrum is the GRiDCase 
1530. Never before has so much 
power been squeezed into a laptop 
design. Like the T1000, the 1530 is 
extremely portable, but unlike the 
T1000, tt allows you to take all your 
desktop data with you on the road 
and access and use it with blinding 
speed on a beautiful screen. In addi- ' 
tion, its LAN emulation cartridges 
are the most innovative laptop pe- 
ripheral we've seen ina long time. 

Many people are willing to travel 
with an AC-powered lunchbox-style 
portable in order to have industry- 
standard expansion slots and extra- 
large hard disks available to them. 
In that category, the Compaq Porta- 
ble 386 is the machine to tote along. 
its processing power is unsurpassed 
by any other portable, and you may 
even consider using it as the ulti- 
mate small-footprint desktop ma- 
chine. No matter how you use it, you 
won't be disappointed. 




























































above the top row of keys. Since the lumi- 
nous panel that provides the backlighting 
is such a power pig, this makes it a snap to 
dim the screen between bursts of typing. 
You can also have the system blink the 





The First Word 
on OS/2 


ASDMON/. 





“During the next 10 years, millions of progranumers 
and users will utilize OS/2... The best way for then to 
understand the overall philosophy of the system will be 
to read this bows.” Bil Gates 


INSIDE OS/2. Here—from Microsoft’s Chief 
Architect of Systems Software — is a candid and ex- 
citing technical examination of OS/2. In unprece- 
dented detail, Gordon Letwin explores the 
philosophy, key development issues, prog ramming 
implications, and future of OS/2. And he provides 
the first in-depth look at each of OS/2’s design ele- 
ments — how they work alone and their roles in the 
system. INSIDE OS/2 is a valuable prog rammer-to- 
programmer discussion of the graphical user inter- 
face, multitasking, protection, encapsulation, inter- 
process communication, and more, You can’t get a 
more inside view. $19.95, 


Microsoft Press 


Quality Computer Books 


Available wherever books and software are sold. 


Or callin your credit cardorder. 800-638-3030 (In MD 824-7300). Refertoad PM38. 
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Only AVNET Computer Technologies, Inc. offers you 
the products, the support, the service—everything you 
need for truly great performances in your workplace. 

AVNET is an advanced product dealer, offering a 
full line of today's most sophisticated PC hardware 
and accessories. 

No other computer dealer offers the AVNET value- 
added difference. @ 29 locations nationwide—coast to 
coast. ¢ AVNET's experienced National Service Organi- 
Zation—a wealth of technical training and support just 
a phone call away. ¢ AVNET's own leasing and rental 
programs, customized to your needs. Custom PC 
configuration, and complete assembly and test facilities. 
¢ National Distribution—Products are available when 
you need them. 

From 29 offices nationwide ...let us show you how 
AVNET’ value-added difference can make the difference 
in your performance. Call 1-800-255-2281, or in 
Minnesota, 612-942-9170. 
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From Avnet: 
Advanced Logic Research/FlexCache™ 386 Series. 
The FlexCache 386 Series of 16 and 20 MHz micro- 
computers combine Advanced Cache Memory Dual Bus 
Architecture with the most efficient hard disk technology 
to make these the fastest PCs available. 

e ALR's advanced FlexCache 20386 systems provide a 
wide-open, high-speed data channel for up to 60% taster 
CPU/memory data throughput than the IBM model 
80/071 with its much touted microchannel architecture. 
® Cache memory controllers with 32 KBytes 
of high-speed 35 ns static RAM keep 
frequently used data close at hand. That 
eliminates wait-states up to | 
95% of the time and results 
in 0 wait-state performance. 

Compatible with Novell, 
DOS 3.x, SCO 
Xenix 386 and 
OS/2 envi- 
ronments. 






Advanced Logic Research, Inc. 


AVNET COMPUTER TECHNOLOGIES, INC. 


Where Technology and Support Come Together 
10000 West 76th Street, Eden Prairie, MN 55344 


IBM (S a registered trademark of Internatonat Business Machines Corporation Novell is 2 registered trademark of Novell, inc. AVNALR 032 
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The Ultimate 
MS-DOS 
Resource 





backlit panel off automatically at just about 
any interval you want. 

Zenith’s original power supply came 
with a short cord and a nasty habit of melt- 
ing if you left it plugged in too long. The 
new one solves both of those problems and 
is relatively light and compact. To con- 
serve juice, virtually everything under the 
hood—the floppy controller; serial, paral- 
lel, and RGB ports; modem; and hard disk 
controller (but not the hard disk mo- 
tor}—shuts down when not in use. 

Standard-issue C cells will keep things 
going for 2 to 3 hours, but you can pur- 
chase D-sized nickel cadmium batteries 
that will nearly double that. A low-power 
light flashes and the system beeps annoy- 
ingly when the batterics are nearly spent. 
However, if you accidentally close the lid 
without snapping off the power, the sys- 
tem won't warn you, and the lid will muf- 
fle the eventual beeps. 

The standard Zenith Z-183 comes from 
the factory with 640K RAM, one 32-inch 
720K floppy disk drive, a 10- or 20MB 
hard disk, DOS 3.2, keyboard-selectable 
LCD/RGB output, a real-time clock, 9-pin 
serial and 25-pin parallel] ports, and a port 
for an external floppy disk drive or a bar 
code reader. A side-mounted DIN connec- 
tor lets you plug in an optional numeric 
keypad or even your favorite PC key- 
board, and you can plunk in an 8087 math 
coprocessor. 

Zenith’s firmware Monitor program 
lets you perform assorted tests and DE- 
BUG-like functions, customize the display 
attributes, and even adjust the screen so 
that it does ‘‘smooth scrolling’’ rather than 
jumping the display up a line at a time. 
And Zenith not only furnishes a slate of on- 
disk utilities to streamline your operation 
but actually makes them almost friendly. 
For instance, typing ‘MODE ?”” pops up a 
series of help screens that sort out the com- 
plex commands needed to do proper hard- 
ware configuration. 

If you crave raw, brute power in the ti- 
niest possible package and you don't mind 
reading in the dark, you may be better off 
with other systems. But if you’re planning 
to spend close to $4,000 on a road machine 
and you want the sturdiest, best-built, 
most stylish, most readable laptop on the 
market, snap up one of these. 

—Paui Somerson 















































MS-DOS — the starting place for the development 
of over 20,000 software applications. THE MS- 
DOS ENCYCLOPEDIA — the starting place for 
data, advice, and insight that will make your MS- 
DOS programs reliable, robust, and efficient. THE 
MS-DOS ENCYCLOPEDIA is a programmer’s 
dream. 1600 pages packed with version-specific 
data. Annotations of more than 100 system function 
calls, 90 user commands, and a host of utilities. 
Hundreds of hands-on examples and thousands of 
lines of code. Plus articles on debugging, installable 
device drivers, TSRs, Windows, memory manage- 
ment, the future of MS-DOS, and much more. 
Researched and written by a team of MS-DOS ex- 
perts — many involved in the creation and develop- 
ment of MS-DOS. Covers MS-DOS through version 
3.2, with a special section on version 3.3. $134.95. 


Microsoft’ Press 


Quality Computer Books 


Available wherever books and software are sold. 
Or callin your credit card order, 800-638-3030 (In MD 824-7300). Refer toad PM38. 
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Sure your co 
lots of things, b 


If you're like most 
people in business, a day 
doesn’t go by when you 
don’t have many balls up 
in the air at once. 

But your PC is proba- 
bly not equipped to help 
you with all the different 
aspects of your job. 
And if you're using 
the computer for 
more than one task, 
it’s often annoying 
and time consum- 
ing jumping back 
and forth from one 
program to another. 


Spreadsheet, Create a table ina spreadsheet that will 
calculate formulas, allowing for what-y analyses. 


Lotus” Symphony” 
is designed for 
busy PC users like 
you who need to 
do many different 
jobs on the PC. 

In one package 
Lotus Symphony 














Om witg, Sales Mtg. “Finance «HR 
tt ts 






Graphics. Instantly turn your spreadsheet data into 
agraph. Choose from six graph types. 


one program to work 
with all five applications. 
Unlike many integrated 
software packages, the 
depth of each individual 
Symphony application is 
: ; not sacrificed for the sake 
Word processing. Write a document in the full-featured 3 : 
word processor. Buen include a spreadsheet. of integration. 
combines spread- Each of the functionsis 
sheet, word proc- powerful enough to meet 
essing, graphics, your growing computing 
database and needs. In fact, the spread- 
communications, sheet, with an extensive 
putting five key command language, is 
business tools at based on the very same 
your finger tips. And _ technology as 1-2-3? the 
you only have tolearn industry standard. 


mputer can do 
ut-can it juggle? 


And since Symphony 2.0, hasno copy protection Symphony is used by 
is from Lotus, it’scom- and comes with many hundreds of thousands of 
patible with a variety of new features, including __ satisfied PC users. 
other Lotus products enhanced database and And because it’s 
whichmeansSymphony word processing, aspell- from Lotus, the leading 
ing checker and text developer of PC applica- 
outliner, plus tions software, you can 

minimal recalc for be sure we'll continue 

faster spreadsheet — to enhance and support 

performance,DCA _ the product as your 

file translationto © needs and technology 

exchangedatawith continue to evolve. 
other programs, as So, if you'd like your 
well as VT100 PC to help you keep up 
Database, Sore information inapowerfuldantaee thet — terminalemulation. with the varied functions 
your job entails, have 


users can share files i 
with 1-2-3 users, for Symphony teach it some 
new tricks. 


example. 

What's more, the 
all-in-one nature of 
Symphony makes 
it ideal for use with 
laptop computers, 
so you can take your 
whole office with you. — Smnancatmrssovtet roses ts tween toe Dont 

The newest version 


of Symphony, Release Lotus Symphony 20 . 


© 1989 Lotus Development Corporation Lotus, Symphony and 1 2-3 are registered trademarks of Lotus Development Corpora 
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After years of building high-quality monitors and 
terminals for American users, Samsung has taken 
the next logical step We've developed an American 
product line Samtron 

I's a line with a distinctly American look and 
feel. Because it was designed that way by our 
American engineering team. 

And Samtron comes to you through 
an American corporation Our own. It's 


headquartered in Los Angeles With SAMSUNG EL 


dealers throughout the U.S. So everything gets 
handled on your side of the Pacific On the other side of 
itis where the Samtron line of 12” and 14” terminals and 
monitors 1s built to American standards By Samsung. 
Who happens to be Korea's largest terminal manufac 
turer. And Ihe largest maker of monitors in the world. 
All of which means you can buy 
amtron PC products with confidence. 
They look American They work 
American. But they only cost Korean. 


ECTRON DEVICES 


CIRCLE 306 ON READER SERVICE CARD 


USA HEADQUARTERS HOME OFFICE MIDWEST/GREAT LAKES: NORTHWEST /GREAT PLAINS 
SAMSUNG ELECTRONDEVICES SEOUL, KOREA IMCOM GROUP INC LEADING TECHNOLOGY ING 
AMERICA INC TEL (02) 755-2333 TEL. (800) 285-8163 TEL. (503) 646-3424 
14251 E FIRESTONE BLVD #101 TELEX STARNECK22506 

SOUTHERN CANADA 
ane acne adhe Ta SAMSUNGPACIFICINTLINC  CANARA TECHNOLOGIES INC 
eRe Men eETICE DISTRIBUTORS TEL (408) 970-8044 TEL. (416) 690-2525 
TEL. (714) 522-1282 ATLANTIC COAST SOUTHWEST/ROCKY MOUNTAIN WESTERN CANADA 


SAMSUNG AMERICA INC. 
TEL (201)592-7900 


TELEX 163423 SEDLA 
FAX (213) 002-6820 


EXIM INTERNATIONAL 
VEL (213) 516-7016 


STERLING MICRO SYSTEM INC 
TEL. (604) 270-3233 








_™ MONITORS # FRANK BICAN = 


Jim Seymour hit the nail on the head when he pointed out 

an oft-forgotten truism in the PC industry: ** Software sells 
hardware.’* Take monitors: were it not for software that de- 
manded greater precision and the ability todisplay more-com- 
plex images, ultra-high-resolution monochrome monitors 
would probably never have come about. 

It's only been a few months since PC Magazine last sur- 
veyed premium monochrome monitors (see **Screen Gems,”’ 


BLACK-AND-WHITE 
MONITORS: 


THE DESIGNER 
OLLEC TION 


PC Magazine, November 24, 1987), but this market is bur- 
geoning so quickly, both in sales and in product variations, 
that we decided to have another look. 

Desktop publishing (DTP) and computer-aided design 
(CAD) are the raisons d’étre for these high-resolution moni- 
tors (also commonly referred to as paper-white monitors for 
their authentic-looking black characters or lines on a white 


E his September 15, 1987, column, contributing editor 





DTP and CAD users have pulls background). While IBM’s conventional display adapters 
. : ss have been slowly increasing the legibility of video images 
monochrome monitors back in the since the PC’s inception, graphics-based programs are merely 
picture. With great new drivers for acceptable, at best, on ordinary display systems. 
spreadsheets and word processing, STANDARD MODES _ IBM's standard video modes range 
black and white may be the only from the uninspiring, represented by the Color/Graphics 
lors Il 1 Adapter (CGA) (with 640- by 200-pixel resolution in mono- 
coiors you ll ever : chrome mode), to the adequate, in the PS/2’s Video Graphics 


Array (at 640 by 480 pixels per screen). 

Color makes the VGA image (and, to some extent, that of 
the Enhanced Graphics Adapter) more legible and certainly 
more interesting, but it doesn’t help in putting any more of the 


SS 
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image on the screen at any one time. 

This may not be important with most 
conventional applications like spread- 
sheets or even CAD programs, but for 
DTP applications it’s practically a must. 
The only way to visualize the impact of a 
page layout is to sec it as it will actually ap- 
pear rolling out of a printer, especially if 
that printer is a laser. 

Here is where the paper-white monitors 
come into their own. With resolutions as 


Black-and-White Monitors: Summary of Features 
(Products listed in ascending price order) 











high as 1,600 by 1,200 pixels, they can 
easily project not just one perfectly repre- 
sented page but, in some cases, even two 
at once. The character images may not be 
very large, especially on the smaller 13- 
inch units, but they will be crisp and clear. 

Although the requirements of DTP ap- 
plications may have made these monitors 
desirable, we have a number of recent 
technological improvements to thank for 
making them possible. Most significant of 





cr 
rel ro or 
NEC Amdek ao Princelan ——Princelon ! 
MuillSync GS Monilor/1280° Wyse WY-700° LM-300 L®-301 MDS Genlus NEC MoncGraph 
$279 $ $999 _ $1,500 $1,500 $1,795 $1,995 
Ortentation Landscape Landscape Landscape Portrait Landscape = Portrait Square 
Screen size (inches) 14 6 6 6 6 6 16 
Maximum pixel resolution 720 x 480 1,280 x 800 1,280 x B00 1,200 x 1,664 1,664 x 1200 736 x 1008 1,024 x 1,024 
(horiz. by vert.) 
Controlier None 1280 Graphics 1280 Graphics LaserPage PG-1600 Genius MonoGraph 
AdapterCard AdapterCard interface Interface Controller System Board 
IBM modes emulaled CGA,EGA, CGA,MDA CGA, MDA None CGA, MDA CGA,MDA = CGA, 
Hercules, Doublescan 
MCGA, MDA, 
Super EGA, 
VGA 
Drivers None GEM, GEM, BOS BIOS AutoCAD, GEM, AutoCAD, Ventura, 
Lotus 1-2-3, Lotus 1-2-3, Onver,GEM, PageMaker, Maker, Windows 
P-CAD, P-CAD, PageMaker, Paintbrush Plus, GEM, 
a Syphon Wii q The Office Lotus 1 ee 3, 
findows indows WordPerfect, Publisher, ‘oft Word, 
Star Ventura, me Paintbrush 
Windows Plus, PC Writ 
Publisher's Paint. 
brush, Samna 
Word IV, Spelibin- 
der, h 
Volkswriter, 
Windows, 
WordPerfect, 
WordStar 
Mouse controller on-board oO °o o °o ° ° (°) 
Bue type None PC bus PC bus PC bus PC bus PC bus PC, XT, AT bus 
Maximum bue speed NA 16 MHz 16 MHz 16 MHz 16 MHz 20 MHz 10 MHz 
internally powered e (o) (9) e e e e 
Powered by computer (6) e e ° ro) (o) e 
Primary diepiay capability e e e e e e e 
Secondary display capability & e e e e e e 
Titt/swivel base e e e e e e e 
Cable length (feet) 4 3 3 6 6 3te 6 
Brightness contro! e e e e é e e 
Contrast contro! e (3) (S) e e e e 


[g= indicates Editor's Choica @—Yes O-—No N/A—Not applicable’ does not have this feature. "Amdek and Wyee sell the same monitor undor ditterent model names. 


these are increases in the signal band- 
widths and video scan rates over previous 
designs. 

In simplistic terms, the bandwidth 
translates into the number of pixels that 
can be discriminated across the horizontal 
axis, while the scan rate determines the 
number of pixels along the vertical axis. 

The entry-level CGA monitors are 
characterized by vertical scan rates of 
15.75 kHz, the same as a conventional 
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Texan Crystal Thomson Cornarstone = = Moniiarm 
View 980Ww Visita 1600 Viking i 
$2,195 $2,290 $2,395 $2,395 
Landscape Landscape Landscape _— Landscape 
19 20 19 9 
1280 x 960 1024 x 768 1,600 x 1280 1280x960 
TX-1280 Thomson AGC Vista 1600 Viking 1 
Custom Controller 
Controller 
CGA CGA, Hercules, CGA, 
Hercules, MGA Hercules, 
Monochrome MDA 
AutoCAD, AutoCAD, AutoCAD, salnOGAD CAD 
GEM, Windows Or. Halo, Varce. F 
Windows PageMaker, paat oaad 
Publisher's (es bes 
Paintbrush, Lak 
Ventura, a mad 
Windows 








rc 


rc 


Sigma Monitarm ConoVision 
LeserView Plas Viking Portrait 2600 
$2,395 $2,595 $2,620 
Landscape Portrait Portrait 
19 19 19 
1664x1200 960 x 1280 720 x 2,680 
LaserView Viking 1 CV-2800 
Plus Display Controller 
Adapter 
Hercules CGA, Hercules 
Hercules, 
MDA 
AutoCAD, PageMaker, AutoCAD, 
GEM, Lotus Ventura, Oe ie es 
1-2-3, Page- Windows Publishers’ 
Maker, PC  pterush, 
Paintbrush, ura, 
Symphony, Windows 
Ventura 








television set. To get an acceptable image, 
though, the CGA monitor typically has a 
bandwidth of at least 15 MHz—about five 


only hopelessly impoverished video game 
players would consider using a TV as a 
video digplay today). 

Paper-white monitors, at the other ex- 


as 160 MHz along with 70-kHz vertical 
scan rates. 


INTERLACED DISPLAYS = In order to 
reduce costs, some manufacturers resort to 
interlaced displays, a technique that illu- 
times that of a TV (and the reason why | minates alternate vertical scan lines on ev- 


ery other refresh of the scanned image. 


As aresult, the display can operate with 


a vertical scan rate only half that of a non- 

interlaced system and still effectively yield 
treme, can have video bandwidths as high | the same number of vertical pixels. It does 
this at a lower cost. 


The disadvantage of interlaced displays 
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by infoworid 


IN FULL TEXT RETRIEVAL 


Search 5000° test files in 5 seconds 


Find any information created by ol the populor 
word processors of ASCII files in seconds 
«@ Comprehensive Searches 
Create o search request with any combination 
of AND. OR, NOT, and WITHIN (WITHIN refers to 
Prowmity) Scan a 20 Megabyte hard disk in 
seconds Save hours of manual searching Works 
with public dota bases like Dow Janes and 
CompuServe as well as other programs such as. 
LOTUS 1-2-3 
© Wild Cards 
¢ Mark and Save =e Highlights 
@ On Line Help Menus @ Phrase Search 


“A Word Crunchers Dream” 
—PC Magazine June ‘8? 


ZyINDEX 


(312)632-1100 


ZyLAB™ 


Corporation 


3105-TN Frontage Rd @ Arlington Hts . IL 60004 
(800) $44-6339 FORORDERS ANDINFORMATION 


“Professional and Pius 
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is that the image often has a noticeable 
flicker to it, particularly on gray-scale 
graphic images. To make this image fluc- 
tuation less prominent, most builders of in- 
terlaced displays resort to longer-persis- 
tence phosphors in their picture tubes. 

An often-quoted figure for color dis- 


plays is the size of the dot pitch—the size | 


of the actual physical area illuminated by 
each pixel, with the best units claiming dot 
sizes as small as 0.18 millimeters. While 
dot size is a function of the image mask in- 
herent in all color systems, it isn’t a factor 
in monochrome displays. In the latter, dot 
size is a function of their bandwidth: the 
greater the bandwidth, the smaller the dot 
size the monitor is capable of displaying, 
with the better systems running in the 
0.1mm range. 

Combine this level of visual acuity with 
the accurate impression of the printed page 
found in a monochrome, and it’s not hard 
to see why these displays are coming back 
into the picture. 


HARD CHOICES Though by now you 
may have started to Salivate for one of 
these beauties, a number of hard choices 
remain. 

Depending on your primary reason for 
using a paper-white monitor, the first clear 
question is the layout of the picture tube. 
The most popular of these displays have 
the picture tube oriented the same way as 
in conventional monitors, with the long 
axis arranged horizontally. This arrange- 
ment is commonly referred to as landscape 
orientation, a term we owe not to computer 
engineers but to photographers. 

A camera picture frame similarly ori- 
ented with respect to the horizon allows 
more of the countryside to appear on the 
image, with less space wasted on the sky 
and foreground. Landscape format is gen- 
erally preferable for CAD and many con- 
ventional DOS applications, such as com- 
| munications and databases. 

By contrast, portrait-format monitors 
are named for the photographer’s tendency 
to orient the long axis of the film vertically 
when shooting portraits. To a photogra- 
pher, this format places more of the subject 
on the image, with less blank space wasted 
on the sides. 

To us, however, these monitors more 


accurately represent Ure staanland 8 ¥o-by- 











I1-inch sheet of paper on which the fin- 
ished product will appear. Such monitors 
first appeared on professional phototype- 
setting equipment over a dozen years ago, 
but, with prices exceeding that of a small 
home, these systems never had a chance in 
the general marketplace. Portrait-format 
monitors are generally best for DTP and 
some word processing applications (given 
the necessary software drivers). 

As to which format is preferable for 
spreadsheets, it’s really a toss-up. With the 
right drivers, the landscape formats often 
show more columns and more rows. Por- 
trait monitors, on the other hand, can dis- 
play more rows but seldom show more col- 
umns. 

The physical size of the display image 
would seem to be straightforward: the big- 
ger, the better. Not necessarily. If the ma- 
jority of your work will be with DTP or 
CAD programs (and most others running 
under the Microsoft Windows and GEM 
graphics interfaces), then the increased 
size is beneficial. But the really big 19- 
inch-plus monitors are actually too big if 
the bulk of your time is spent with standard 
text-based applications. Monitors in the 
13-inch range will be more appealing, not 
to mention cheaper. 


MORE COMPLICATIONS To further 
complicate the issue, paper-white moni- 
tors cannot be selected on the basis of dis- 
play alone. There’s also the consideration 
of their requisite video board and the soft- 
ware drivers necessary to run most pro- 
grams. Each contributes roughly half the 
functions necessary for operation with 
most software packages. 

The software drivers allow programs 
originally written for conventional IBM- 
standard video displays to take advantage 
of the enhanced image that paper-white 
monitors are capable of delivering. 

Virtually all of these packages include 
drivers for the two most popular graphics 
interfaces: Microsoft Windows and Digital 
Research’s GEM. With these drivers, you 
can be sure that the monitors will work 
with the current DTP favorites (Page- 
Maker and Ventura Desktop Publisher), as 


well as the applications that should appear | 


in the near future when OS/2’s Presenta- 
tion Manager becomes available for 
S0286- and S0366-based machines. 


In addition, some of the monitors have 
instructions for patching currently avail- 
able applications (such as Lotus /-2-3 and 
Wordstar) to take advantage of the in- 
creased display area using nothing more 
than DEBUG. A waming: don’t ever at- 
temptto install the patches on your original 
disks: use only backup copies. DEBUG 
isn’t known for its ease of use, and a mis- 
take on an original could be disastrous. 

For most conventional programs, how- 
ever, the ability of the adapter board to em- 
ulate one or more of the current video stan- 
dards (CGA, MDA, EGA, and Hercules) 
is likely to be more useful. Virtually every 
piece of software ever written for the PC 
supports at least one of these standards, 





and while the results may not take advan- 
tage of all of the capabilities of the paper- 
white display, they do extend its useful- 
ness enormously. 


DISPLAY BOARD CATEGORIES _Dis- 
play boards fall into two distinct catego- 
ries: those with their own video coproces- 
sors (like the Texas Instruments 34010 or 
the Intel 82786), and those that rely on the 
host processor. In every case, with the ex-- 
ception of the $279 MultiSync GS, which 
can be adapted to any video board, prices 
include a display adapter card. 

Those with resident coprocessors are 
considerably faster at updating the display 
screen (an important consideration in CAD 
applications), but they aren’t always the 
best at mimicking standard modes. Never- 
theless, their increased speed makes them 
the only reasonable choices for use with 
slower 8088- and 8086-based CPUs. 
Boards without coprocessors typically rep- 
resent conventional standard images (usu- 
ally MDA) quite well, but they’re infuriat- 
ingly slow on anything less than an 8-MHz 
AT or better. 

There’s a temptation to contemplate 
what would happen if one manufacturer’s 
video board were used with another’s 
monitor. The result, however, could easily 
prove disastrous. Because of their often- 
high power consumption, some of the 
boards are powered by the monitor’s pow- 
er supply. It doesn’t take much to figure 
out that the mix-and-match approach could 
send the monitors, video board, and even " 





the CPU’s motherboard up in smoke. 


The final question is justhow deep your 
ere ee ee ae ean ee ee ee ee ee | 
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pockets are. None of these display systems 
are cheap, running from $999 to $2,620. If 
you're entrenched in DTP or CAD require- 
ments, go for the top of the line—they’re 
worth it! But if your interest in graphics-in- 
terface-based applications is only occa- 
sional, and your main aim is for one of the 
finest monochrome systems available, 
then the less-expensive models should 
serve admirably. 






AMDEK CORP. 


Amdek Monitor/1280 


WYSE TECHNOLOGY 


Wyse WY-700 

Price is something that’s seldom men- 
tioned as a feature when talking about pa- 
per-white monitors. For the most part, 
they tend to cost as much as or more than 
their host CPUs, but that’s not the case 
with Amdek Corp.’s little Monitor/1280. 
Ata buck under a grand, it’s still not exact- 
ly something you'll buy without thinking 
twice, but its features nevertheless make it 
a bargain. 

Amdek’s Monitor/!280 and Wyse 
Technology’s WY-700, to begin, are the 
same product: the Amdek is sold on the re- 
tail level, the Wyse through original equip- 
ment manufacturers and value-added re- 
sellers. There was a time when Amdek and 
Wyse were competitors in the monitor 
marketplace, but all this changed when 
Wyse bought out Amdek. (For simplici- 
ty’s sake, both products are referred to 
here as the Amdek.) 

Outwardly, the Amdek is considerably 
more compact than the big 19-inch dis- 
plays, and it doesn’t look nearly as ridicu- 
lous as one of those monsters would sitting 
on top of a PC. 

In fact, among the monitors tested here, 
the Amdek (along with the NEC) is one of 
the few monitors that | would contemplate 
placing on top of a plastic-cased PC clone. 
The Amdek's beige all-plastic cabinet is 
attractive and helps contribute to its low 
28-pound weight. 

Also significant in reducing its weight 
is the Amdek’s picture tube. Advertised as 
measuring 15 inches diagonally, the 
| screen turned out to be only 13% inches. 
| Whether the CRT is larger under the front 
bezel really doesn’t matter: only the actual 
viewing area counts. 
















@ BLACK-AND-WHITE MONITORS 








15 Returns From Peru 
of Rare Plant 










peers “1 meen 
saety revopmare he 
deep purple Sine 
Gomer wnt the bread 
woey ears Ane 

















me pints 20 wy trip” te08 Fre 
der begers -t bad vo feces wF 
tin 1m one brani of emaquary 
Ne wete 19 many cretgtrons, 





HIGHLY LEGIBLE DISPLAY Partially 
because of its smaller size, the Amdek of- 
fers one of the most legible displays ve 
tried with conventional DOS applications. 

A viewing distance of about 24 inches 
tends to be optimal for applications like 
word processing on a typical monochrome 
monitor. Text display on the Amdek is 
easily readable at that range. Larger dis- 
plays, such as the ConoVision and Taxan, 
are best viewed at distances of at least 30 
inches—if you happen to have a desk deep 
enough to allow that. 

Another important factor that contrib- 
utes to legibility is the dot pitch used to 
make up individual character cells. IBM’s 
CGA standard uses an 8- by 8-pixel char- 
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The economical Amdek Monitor’ 1280 
($999) offers high legibility for standard 
DOS applications, but its small characters 
and limited display area are best suited for 
only occasional use in CAD and desktop 
publishing. 








acter cell, resulting in coarse, fuzzy char- 
acters. 

The Amdek, instead, uses a 16- by 32- 
pixel cell when emulating either a CGA or 
an MDA board. As you might expect, the 
resulting fully formed characters are de- 
lightfully crisp and legible. 

But for DTP and CAD applications, the 
petite screen is better used only occasional- 
ly. The resolution, at 1,280 by 800 pixels, 
is certainly high enough to pack a great 
deal of information on the screen. The re- 
sulting characters, however, are too small 
to be read easily without your moving un- 
comfortably close to the screen. 

To achieve its level of resolution at a 
modest price, the Amdek relies on inter- 


Photographs: Thom O'Connor 
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lacing, a technique in which alternating 
lines of pixels are illuminated on every 
other vertical refresh pass of the electron 
beam. Hence, there is some flickering, or 
shimmering, of the image, which becomes 
particularly evident against a white back- 
ground (the preferred mode for DTP). The 
medium-persistence phosphor used in the 
CRT helps to some extent, but it intro- 
duces its own peculiarity: a ghost image 
that lingers for about half a second after a 
brightly illuminated pixel is turned off. 
Ironically, one result of the phosphor’s 
relatively long persistence is that this mon- 
itor seems to work best in a brightly illumi- 
nated environment—the bane of many 
other monitors. The Amdek’s suitability 
fora bright office is further enhanced by an 
etched screen with what appeared to be the 
lowest glare level of the monitors re- 
viewed. The tilt-and-swivel base helps 
eliminate virtually any remaining glare. 





















resolution monitor would be of much use 
without a corresponding display adapter, 
and the Amdek board set (a full-length 
board with a similar-size daughtercard) ap- 
pears to be of above-average construction 


ee 


| Amdek Monitor/1280 
Amdek Corp. 1 
1901 Zanker Rd. | 
San Jose, CA 95112 

(408) 436-8570 


Wyse WY-700 
Wyse Technology 
3571 N. First Si. 
San Jose, CA 95134 
(408) 433-1000 



















List Price: $999 
Requires: Full-length slot; DOS 2. | or later. 
In Short: The same monitor is marketed un- _ 
der differen! model names by both Wyse and |! 
Amdek. An excellent choice for everyday 
applications, il offers a bright, kegible display 
thal is perfect for long-lerm sessions with 3 


or spreadsheet. For DTP and 





word processor 

| CAD thoagh tre sill iemerlaced screen is 

| better suited to occasional use. The bargain 
I | ‘price (connpnaively speal'tng) makosite 

flaws seem insignificant. 
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QUICK IMAGE UPDATES No high- 
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| quality. Based on the Motorola 6845 video 
coprocessor, it results in gratifyingly quick 
image updates despite its support for only 
an 8-bit bus structure. 
Software support for the Amdek is fair- 
ly extensive, both as part of the package 
_ and from third-party vendors. Drivers are 
| included for GEM (Versions 1.2 and 
2.11), Microsoft Windows, and Lotus 
1-2-3, Release 2.01 (this last enabling a 
display of spreadsheets measuring 160 col- 
umns by 50 rows). 

The list of third-party software vendors 
supporting the Amdek continues to grow, 
as evidenced by the latest releases of Auto- 
CAD, Generic CADD, P-CAD, It*a*Vi- 
sion, VersaCAD, Javelin, ByLine, Dr. 
Halo, WordStar Professional, and PC 
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The Wyse WY-700 uses phosphor aud an 
etched screen to create one of the best displays 
Jor brighily lit environmeuts. lis compact size 
and relatively low price combine to make it 
one of the more affordable and efficient 
MONEOTS. 













Paintbrush Plus, to name but a few of the 
most common. As of this writing, the Am- 
dek is supported by over 90 programs; as 
its sales grow, so will its support. 

Besides the drivers, the disk also con- 
tains a utility for clearing the screen after a 
preselected length of time: a program that 
acts like the DOS CLS command but 
clears all of the screen regardless of operat- 
ing mode. A utility called SCREEN se- 
lects display modes ranging from 80 char- 
acters by 25 lines on up to 160 by 50. 

For the most part, though, the extended 
display modes are useful only at the DOS 
level or with basic programs, since most 
eomme;rcial applicwtions will restore fie 
display to 80- by 25-character mode upon 
Startup, no matter what mode happened to 
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Sysgen brings you the 


best buys in 


OU 


(New QIC-File Plus available for 
PS/2 Models 50, 60 and 80 at $995) 
* Streaming tape technology with 
superior 90 IPS speeds 
¢ Dual read/write heads for simulta- 
neous backup and verification 


* QIC-File and QIC-File Plus tapes are 


fully interchangeable between PCs 
and PS/2s 


re. , ~ 
CQ | 


, An 


{: 


* Compatibility with all PCs and PS/2s 


(New Smart Image Plus for PS/2 
Models 50, 60 and 80 at $795) 

« Streaming tape technology with 
superior 90 IPS speeds 

© Dual read/write heads for simulta- 
neous backup and verification 

* Smart Image and Smart Image Plus 
tapes are fully interchangeable 
between PCs and PS/2s 


Sysgen™ gives you a lot 
more backup for a lot less. 

Choose a Sysgen 4” tape 
cartridge system or a Sysgen 
cassette tape system for all 
your PC and PS/2 backup 
needs. 

Or choose other leading 
backup products from the 
complete Sysgen family, 
including the 120Mb Net- 
File™ for backing up entire 
Novell® networks and 





* Compatibility with all PCs and PS/2s™ 


the 40Mb Bridge-Tape™ 
subsystem that’s PC and PS/2 
compatible, for total backup 
and data transfer flexibility. 

Sysgen backup systems 
offer you the highest 
performance at the lowest 
prices in the marketplace. 
With the proven reliability 
of 100,000 installed backup 
systems. And a #1 rating by 
industry experts. 


backup. 







Ask your dealer for a Sysgen 
backup system or call the 
Sysgen hotline for more 
information. 


1-800-821-2151 


SYSGEN 


INCOR ATEO 


SYSGEN Snc., 556 Gibralter Drive, Milpitas, CA 9583S, (408) 263-4491, © Copyright, Syagen, Enc. 1908. Trademarks: QIC-File, Smart Image, Sysgen, Net-File, Bridge-Tape-Syogen, ine., PS/2-1BM Corp. Uegistered Trademark: Nevell~Nevell, Ine. 
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be selected by the user at the DOS level. 
Despite their limited display area and 

interlaced design, the Amdek and Wyse 

monitors rate as a best buy when high reso- 

lution is required at a reasonable price. 

Let's face it, if we had the money, we Professor Rogers Returns From Peru 

would all be driving a Jaguar—but those ae 

little hatchbacks are so much cheaper and With Discovery of Rare Plant 

more practical... and so damed cute. oi 

That’s the impression conveyed by these 

gems. 
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CONOGRAPHIC CORP. 


ConoVision 2800 


By now, the Conographic name is familiar 
to nearly everyone who’s serious about 
desktop publishing. A leading supplier of 
name-brand typefaces for laser printers, 
Conographic’s products make DTP publi- 
cations look like custom-typeset layouts 
rather than something cranked out of an 
old dot matrix that’s missing a wire in its 
printhead. 

It follows, then, that the company 
would offer a display package—the 
$2,620 ConoVision 2800—that fully inte- 
grates the PC with a laser printer. All that 
remains is for you to select a suitable DTP 
program. 

The ConoVision 2800 display adapter 
is unique among these packages in that it 
has two connectors on its rear strap: one for 
the monitor and one for a laser printer. The 
| printer port is capable of controlling any 
printer that uses the Canon LBP-CX en- 




































| The ConoVision 2800 offers a rich set of 
drivers, Hercules Graphics Card 
emulation, aud a large display area. If you 
can tolerate the shimmer produced by 

| interlacing, the ConoVision is a good 
single-monitor video solution. 





























Requires; Full-length slot. DOS 2.1 or later. 
| In Short: If you can live with the slight shim- 
| mering from the interlaced image, then the 
| ConoVision 2800 is clearly a contender for 
your DTP and CAD applications. The ability 
to emulate the Hercules Monochrome 
Graphics Adapter also gives it good. if not 
outstanding, functionality with everyday 
DOS applications. 

CIRCLE €63 ON READER SERVICE CARD. 
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gine, which includes the Hewlett-Packard 
LaserJet series and the Cordata systems. 
An additional driver, supplied on the 










Cano Vision 2800 || device driver disk for application software, | will be the optional ($50) driver disk for 

Conographie Corp. { supports the Tall Tree JLaser board using | Lotus /-2-3, Release 2.01, which came 
| 16802 Aston St. Lotus-Intel-Microsoft (LIM) expanded | with our review unit. It enables the CV- 

Irvine, CA 92714 memory. This also makes it a likely candi- | 2800 to display spreadsheets of 160 col- 
| aig date for AutoCAD image printing, which | umns by 39 rows, as well as /-2-3 graph- 
| 2 $2, 


also supports the JLaser board. 

Additional software support for the 
ConoVision 2800 comes in the form of 
drivers for Microsoft Windows, AutoCAD, 
Ventura Desktop Publisher, Media Cyber- 
netics’ Dr. Halo Hl, and Z-Soft Corp.'s 
PC Paintbrush Plus and Publisher's 
Paintbrush. Only the Ventura driver set, 
though, is capable of handling all of the 
printer controls as well as the screen dis- 











play: the others are limited to the video 
graphics alone. 
Perhaps of equal importance to many 





















ics. Both spreadsheet data and graphic 
images can also be imported into the Ver- 
tura and PageMaker screens. 

{t's just unfortunate that, for the high 
price of this (and every other) paper-white 
monitor, Conographic didn't include the 
1-2-3 drivers without an additional charge. 

The monitor itself reminds me of a line 








from the movie M*A*S*H: ‘“‘I’ve seen 
your face before, stranger, but the name 
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imYovecs — 
Om Nese 
SOLAN AICeM ORS OAV e 
your network 
problems... 





... you should 


You could invest thousands of dollars 
in network hardware. Or hundreds of 
thousands. Yet to fully realize your net- 
work’s potential, you need the right 
software. 

That’s why you should be seeing 
Novell for total network software solutions. 

As a networking leader, Novell has 
pioneered the tremendous rise in PC- 
based networks. Today, Novell’s vision 
of networking starts at the desktop and 
expands outward toward the goal of total 
computer connectivity. 


That vision begins with NetWare? the 
recognized standard for local areanetwork 
operating systems. With an installed base 
of over a million workstations, NetWare 
puts power in the hands of network users 
at all levels: from ELS NetWare, for entry- 
level solutions, to SFT” NetWare, provid- 
ing high-performance system fault tolerant 
networking. 

Beyond NetWare, Novell offers PCOX™ 
software for linking PCs and LANs with 
mainframes and minicomputers. And bridg- 
ing software to connect separate LANs. 








be seeing red. 


Novell also provides programming For more information, call from your 
tools like MHS, and Btrieve* and XQL’ modem 1-800-444-4472 (300-1200 baud, 
file management software. Plus extensive 8 bit, no parity, 1 stop bit) and enter the access 
support for independent developers of code NVSOF6. 
network applications. 


With all these software products and 
more, Novell gives greater flexibility and 
reliability to your network. And pushes the 
total networking spectrum closer to seam- 
less Solas : ee 
nd your search for powerful network : 
software. See your Authorized Novell Gold For network solutions, 


Reseller, or call 1-800-LANKIND. you should be seeing red. 
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# BLACK-AND-WHITE MONITORS 


Benchmark Test: 
Pe Black-and-White Monitors 





ile the overall contrast level of the 

monitors tested varied by less than 20 
percent, ell of the results represent highly 
readable levels. The differences are note- 
worthy if you plan to use the monitor for 
extended periods regularly, The NEC 
MultiSync GS, ConoVision 2800, Princeton 
LM-300, Sigma LaserView Plus (an Editor's 
Choice), and MDS Genius stand a step 
above the rest. Keep in mind, however, thet 
there ere many other factors that have an 
effect on readability, such as the cheracter 
set used (look at the NEC MonoGraph's 
beautiful text), the lack of interlacing, and 
the consistency of focusing to the edges 
of the screen. 


Black-White Ratio 


NEC MuitiSync GS_ = we 


ConoVieion 2800 184 
Princeton LM-300 183 
Sigme LaserView Piue 1:83 
MDS Genius 4:8.1 
Thomson ie 

NEC MonoGraph 1:7.8 
Cornerstone Vista 1600 1:7.6 
Moniterm Viking Portrait 1:7.6 
Taxan Cryetal View tee 
Moniterm Vikit 

Princeton LM-301 :7.3 
Wyse WY-700 1:7.3 
Amdek Monitor/1280 1:7.2 


Black-and-white monitors are considerably higher in con- 
trast than most pant on paper Light raedings of standard 
single-impression black pnnt on flat white paper show a 
black-white ratio of about 1.4 5. The average ratio of black- 
and-white monitors is considerably higher, about 1:7. The 
Jow ratio trom readings off pnnted paper occurs because 
light 1s reflected from the page. while the higher ratio trom 
the monitor is due to the bnght, directly transmitted flores- 
cence of the screen. 

This high black-white ratio should mean that a black-and- 
white monitor is easier to reed than most printed matarial, 
but during axtended use the high brightness of the white 
background might cause eye latigue- Most users of black- 
and-white monitors will probably adjust thei screen con- 
trast for a visually comfortabla black-white ratio rather then 
crank them up to maximum white. However, our benchmark 
test does provide a useful measure of the relative ability of a 
monitor ta deliver tugh-contrast taxt and graphics. 





Pic. 





Tha Biack-White Ratio benchmark iest measures fore- 
ground/background contrast on black-and-whita monitors. 
A monitor with e high contrest rato between the black let- 
tering and the brightness of the white background on a 
black-and-whita screen is considered more readable for 
text and graphics design than a monitor with a low black- 
whita ratio Accordingly, the higher bars in the chart indicate 
Greater readabyity. 

Each monitor is adjusted to give the same base reading 
for a black patch presented on the screen, as measured by 
a Sekonic Digi-Spot light meter held to the glass surface of 
the screen and set to read a 1-degree area of view Then 
the brightness fevel ol a white patch ia measured and tha 
black-white ratio is calculated based on the two readings. 
Although some monitors ara capable of producing higher 
while readings, the higher figures come at the axpense of 
blackness, which shifts toward gray as the whita level is 
increased For this reason all monitors are adjusted to the 
same btack level, 
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Retative Performance 
(Taxan Crystal View = 100) 


20 


Announcing 


Megairend/2 20” VGA Monitor 


You see more because the picture’s bigger 


Bigger Displays 

imagine squeezing this 20" display 
into a 12", 14” or 16" monitor 

as indicated by the black lines. . . 
it wouldn't be a pretty sight. 


Brighter picture 


More brilliant colors 


Sharper details 


Easier tilt/swivel 


Smaller footprint 


Megalrend/2 VGA monitors are the 
perfect complement to today’s high- 
resolution color graphics. Their big 20” 
screens provide all the detail you need 
for CAD, business presentations and 
desktop publishing. 


More viewing comfort 

You can get comfortable quickly with 
Megatrend/2. Its big .31mm, high- 
contrast, anti-glare CRT lets your eyes 
relax while viewing the finer details. The 
lightest touch tilts and swivels the 
monitor for the right view. Complete 
front panel controls make it easy to 
operate. And the small footprint fits 
easily on your desk. 


More enclosures and a touchscreen 


Megalrend/2 monitors work in places 
other than your desk. If you’ve got a 









tough environment, choose from 
industrial rack-mount enclosures or 
hardened enclosures for the shop floor 
built to NEMA-2, 4 or 12 standards. 
For the smoothest interface, choose 
from our many touchscreen options. 
Nothing's quicker or more natural for 
interactive applications. 


More standard features 


Megalrend/2s feature everything you'd 
expect in a top-of-the-line monitor. Plus 
a few things you wouldn'. Its patented 
power supply automatically adjusts to 
power irregularities so you don’t worry 
about where you plug it in. And special 
video circuitry automatically maximizes 
brightness for each display while pre- 
serving the CRT's life. These are things 
intecolor has leamed in over 15 years 
of building color displays. 
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More value 


Megalrend/2s give you more of every- 
thing you expect in 20-inch monitors. 
And at $1995 for the Megatrend/2 
(VGA) and $1895 for the Megalrend 
(EGA), you can't find better viewing 
value anywhere. Call Intecolor now at 
404-449-5961. After all, you need more. 


ZX Intecolor 
Graphics on Display 


22S Scientific Drive, Norcross, GA 30092 
404/449-S961 © FAX 404/446-6972 


Megatrend and Megalrend/2 are trademarks of 
Intecolor Corporation. 
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doesn’t ring a bell."’ It’s really a Moni- | the Moniterm monitor because it’s certain- | true limits of this versatile display. 

term, the most popular high-resolution | ly one of the best currently available. In The monitor is advertised as a 19-inch 
monochrome display for value-added re- | this guise, it pushes the display’s resolu- | diagonal, and that’s exactly what my ruler 
sellers (VARs). tion to 2,880 by 720 pixels, and 1 can’t | measured. As large as that picture tube 
No apologies need be made for using | help wonder when some VAR will find the | may sound, the exterior dimensions of the 
attractive metal enclosure are surprisingly 
compact. 

For such a large display area, it is also 
relatively light in weight. Unfortunately 
the level of glare from the big screen is rel- 
atively high, and a screw-in rear foot offers 
the only way to compensate for backlight- 























w The 2800's text 
mode is a perfect 

compromise between 
size and comfort. 







ing problems. The only controls are the 
back-mounted brightness control and pow- 
er switch. 

As good as the monitor is, it is some- 
thing of a mixed blessing when teamed up 
with the ConoVision 2800 display adapter. 
The problem can be summed up in a single 
word: interlacing. Conographic achieves 
its high resolution by alternating the hori- 
zontal refresh lines in each pass of the vid- 
eo image. 





@ 800 X 600 SUPER HIGH RESOLUTION sm 300% FASTER 
@ 16 SHADES ON MONO MONITORS = PS/2 VGA COMPATIBLE” 










FEATURES 



















@ IBM PC/XT, AT, PS/2 Model 30 compatibla 

© Emulates IBM EGA/CGA/MDA and Harcules 

@ No praboot softwara; automatically awitches 
among EGA, CGA and Hercules modes. 

© Proprietary high apeed turbo achema incraa- 
aes video apeed up to three timaa 

@ Shading capability allows EGA, CGA software 
to be displayed on monochroma monitors 

© 80 x 66 full paga display for wordprocessing 
and desktop publiahing 

¢ Minimum number of wait states for high apeed 
ayatama 

© FREE 800 x 800, 640 x 480, 122 column soft- 
wara drivars for popular application programa: 
WINDOWS, LOTUS 123, Framework, Word- 
star, Wordperfect, Vantura, Pagamakar, Auto- 
CAD, GEM, ANSI, Screen Savar, atc. 

® Support for OR HALO III, Ganaric CAD, CAD- 

KEY, PRODESIGN, atc. 



































SHIMMERING IMAGE While this 
scheme allows a sharp image, the short- 
persistence phosphor of the picture tube 
makes DTP (more so than CAD) images 
shimmer considerably. It's not enough to 
make the monitor uncomfortable to use, 
but many other displays similar to this one 
offer comparable resolution with rock- 
steady displays. 

More in its favor, the display adapter 
exhibits above-average workmanship and 



















TERMINAL EMULATIONS 
















© 1BM 3278/3279 tarminal amulation (MOD 2. 3, ili 
4,5) for Attachmate,CX!, DCA(IRMA), FORTE. systems, inc. versatility. Based on the Motorola 68B45 
IT) Mlcroplus cogs, and SDLC carda/programs 1977 O'Toole Avenue, Suite #8105 controller, it comprises a full-length board 
@ VT100/VT 220, Taktronix 401X tarminal amu- San Jose, Califorra 95131 . . . . 
lation aupports for DCS, WR, KEA, ate soft- (408) 435-0707 with a similar-size daughtercard holding 









ware. 


512K of video memory and the printer in- 
terface circuitry. Although graced with a 
couple of wire jumpers, it is devoid of the 
usual DIP switches and configuration 
jumpers. 

The best news about the ConoVision’s 


FAX (408) 922-0433 













18M, PS/2, Hercutes, LOTUS, Autocad,ate ora aera rns 
registared trademarksof their respectiva companias iT '68 
* Modes 1th and 12h ces Wis ives 
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At last getting organized 
is painless with Nutshell Plus 


Nutshell Plus 


The Beckatecweel file Mean -* 


Nurpiardf Phe 








In the past, when choosing a database, you had wants to—or knows how to— program special routines 


to sacrifice ease of use for power, and flexibility for to suit in-house needs. 
programming skills. What's needed is a database for the rest of us. 
jo more. Imagine that instead of eer a monstrous single 
Nutshell Plus offers you the simplicity of file man- file of data, you can create logically linked files that 
agers with the potency of relational technology to pull related data from one to another, saving you time 
streamline management of your business information. and keystroking, and preventing errors from redundant 
While there are relational databases with program- data entry. You don’t have to program, but you can 


ming capability, they're not for everybody. Not everyone create macros. 











Raotorta th bene A toeast 


Tatooenties 7 
‘som Ta" eal lll 
pale 
we wut 
enoreaeeloues semerce ot aon 
m=: oh: - 
enurerene i hh ES SE 


1 | a 


Tl dity See _ Sort. Rete. Last _ Bation — Show Wa, Radity , Meee tart _ Aste. Gaeeed _ et = 
















Move dale trom Ile to tle automall- Creale cusiomized layouls lo suit your 
cally by linking up to 10 field pairs. information needs and Iil your busi- 
Here a unique account number links ness lorms Here ara two layouls in 
the Client File to lhe Ordar File, and a one file: an Order Entry Screen and an 
Producl Code jinks the Product File to Invoice lo lit contlinuous-lorm paper 
the Order File 


Format data as you wish, including 

tonal use ot doliar sign and number 
ot digits in numbers, jelt and night justi- 
fication ol data, and live ways of dis- 
pleying Ihe dale 





















Nutshell Plus is features-rich. With it, you can also: formulas 
a Create a form letter in a field ¢ Read files you created with Nutshell, its flat-file 
¢ Print to screen to preview the exact appearance of cousin 
ur data Visit your nearest retail dealer and try the Nutshell 
e Insert the current date and time with one keystroke Plus Guided Tour Disk, then buy Nutshell Plus. 
e Change field type At $295 we think you'll find a lot to like. 
e Eliminate empty space between and within records For the name of your nearest dealer carrying 
when printing Nutshell Plus, call the Canterbury Intemational Sales 
e Preset data to avoid rekeying of repetitive data Office at 1-800-637-8385 (outside of Massachusetts) 


e Use the exponentiation operator in calculation 


Nulshell Plus runs on tha IBM and IBM- Nutshell ts a registered Irademark of 
compatibla PC, XT, AT, and PS/2s. It RBUR Y Nashoba Sysiems, Inc. 
requires 384K and DOS 2.0 or higher. L | 

INLEMMALIONAL x 


Diatributor of microcomputer hardware and software 


or (617) 881-7404 In state. 
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display board is that it fully emulates the 
Hercules Monochrome Graphics Adapter, 
the only non-IBM display mode that is 
supported by virtually ail of the major soft- 
ware packages. 

Although it doesn’t quite cover the en- 
tire display area (it measures about 15% 
inches diagonally), the display is quite leg- 
ible. Besides, overly large presentations of 
conventional text images (for me, at least) 
require excessive eye/head movement to 
read. The ConoVision 2800's text mode 
seems like a perfect compromise between 
size and comfort. 

The characters themselves are marred a 
bit by obvious horizontal lines between the 
individual pixels. A better image could be 
produced if the monitor’s additional reso- 
lution were used to create fully-formed 
characters. 

The bottom line is that if you can toler- 
ate the slight (but perceptible) interlace 
shimmer when using graphics-based pro- 
grams, then the versatile utility of the 
ConoVision 2800 makes it eminently suit- 
able as a high-performance, single-moni- 
tor solution for a wide variety of video ap- 
plications. 


CORNERSTONE 
TECHNOLOGY INC. 


Cornerstone Vista 1600 
Mass. No, I’m not referring to the reli- 
gious ritual, but rather to the property that 
Sir Isaac Newton theorized about in the 
process of making a name for himself. 
Some objects are synonymous with pon- 
derous mass: the earth, the QE2, and late- 
fifties Cadillacs (those with billboard-size 
tail fins). Add a new name to the list: the 
Comerstone Vista 1600. 

After narrowly avoiding several hemi- 
ated disks among my lumbar vertebrae 
wrestling the Vista 1600 up a flight of 
stairs, 1 unpacked it to find a monitor of 
only average physical dimensions for 19- 
ineh displays. Smaller than the 20-4ach 
Thomson and larger than the 19-inch 
ConoVision, it is far heavier than cither of 
these rivals. It tipped my parcel scale at a 
whopping 56 pounds. 

Part of this is the result of the double- 
construction cabinet. In its quest to sup- 
press radio frequency (RF) interference, 
Cornerstone has one perforated box within 








another. Despite these heroic efforts, the 
$2,395 Vista 1600 carries only FCC Class 
A certification, making it suitable for use 
only in office environments. This isn’t 
likely to be a problem, because the high 
cost alone of all of these monitors will en- 
sure that few will make it into the average 
home. 

The manual advises placing the moni- 
tor on a sturdy desk or table. I'll add one 
more caveat: don’t place a PC between it 
and that desk. | wasn't willing to risk my 
AT to find out whether its case was strong 
enough to withstand the burden, and 


Protessor Rogers Returns From Peru 
With Discovery of Rare Plant 
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you're well advised to do likewise. 

Leaden weight aside, the Vista 1600's 
display image leaves little to be desired. 
Having an actual 18-inch diagonal, the 
large screen makes the best use of the 
graphics-based software for which it was 
designed. Its 1 ,600- by 1,280-pixel resolu- 
tion produces razor-sharp AutoCAD im- 
ages, and the contrast level is exceptional - 
ly high. 


IMAGE REMAINS SHARP Linear dis- 
tortion is conspicuously absent, and the 
image remains sharp right to the comers. 


Toa UU , 


The Cornerstone Vista 1600's 18'%-inch 
Screen gives you a razor-sharp image for 
AutoCAD, PageMaker, and other graphics 
applications. CGA and MDA emulation 
make it great for normal applications too 
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Road test a Buick in your home. 


its actually possible with Buick 
Dimension, a free home com- 
puter program in disk format 
that contains aii the facts and 
figures on the exciting line of 
new 1988 Buicks. 

Get your first glimpse of 
Reatta, Buick’s luxury 2-seater 
car. Find out about the fotally 
new Bulck Regai with seating 
for six. 

There are illustrations with 
amazing graphics that move; 


Ey 





complete specifications; 
option packages and stand- 
ard equipment and pricing 
Information. 

Using Buick Dimension Is 
easy. All it requires is a 542K 
Apple Macintosh; or IBM PC, 
XT, Al (or compatibie) with 542K 
RAM memory and CGA, You 
can print hard coples of your 
own personalized spreadsheet 
and price sticker. 

To get your free copy, fili out 


‘a = 
The Great American Road belongs to Buick. G) 





the business reply card or write 
to Buick Distribution Center, 
C/O ADCOM, 6845 Dix Street, 
Detrolt, Michigan 48209-9990. 
Indicate Macintosh 400K or 
800K disk, or IBM. Offer good 
while supply iasts. 


DM ULICIK 


SSS ces) NS 


uaa Z 
62D OFFICIAL CAR OF THE 1988 US. OLYMPIC TEAM 
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Apple and Macintosh are registered trademarks of Anpie Computer, Inc IBM is a registered trademark of International Business Machines Corp 
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PageMaker and Ventura Desktop Publish- 
er aficionados will appreciate the flicker- 
free noninterlaced display, as well as the 
way the video image updates with consid- 
erable alacrity. 


FILE 


Cornerstone Vista 1600 

Comerstone Technology Inc 

175A E Tasman Dr. 

Sun Jose, CA 95134 

(408) 433-1600 

List Price: $2,395 

Requires: Full-length slot. DOS 3.1 or later. 
tn Short: Perhups il does weigh as much as a 
Buick. hut its performance is strictly first- 
rate. The beauuful Windows image is com- 
plemented by capable CGA and MDA emu- 
lation, making it 4 very good choice for 
everyday use. 
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With such a vast display area and high 
resolution, displaying two full pages of 
DTP text won’t send you hunting for a pair | 
of bifocals. For normal applications, the | 
ability to function in both CGA and MDA 
modes makes the Vista an excellent choice 
as the principal monitor on your system. 
Frankly, the sharp, fully-formed (albeit 
boxy) characters will quickly spoil you, 


and you're not likely to miss having color | 


for a minute. 

In either conventional mode, the image 
consists of a centrally located 13-inch (di- 
agonal) image. The display’s only nega- 
tive point is the high level of glare from 
background lighting that has become the 





norm for paper-white monitors. A novel 
rear foot on the cabinet (a rectangular plas- 
tic block with an eccentrically located piv- 
ot point) allows only a very limited amount 
of tilt to alleviate the glare—not really 
enough to be of much help. 

The Motorola 6845-based controller 


board is a model of clean design, and it is 
partly responsible for the Vista’s fine per- 
formance. Exploiting the full 16-bit bus 
structure on the AT helps explain the fast 
video image updating. For PCs and XTs, 
the board automatically switches for their 


| smaller (and slightly slower) 8-bit bus. 


OUTSTANDING CONSTRUCTION 
Construction quality is outstanding, with 
all components on the mistake-free moth- 
erboard firmly soldered into place. A 
smaller daughtercard is also soldered onto 
the main board, and it is populated entirely 
with surface-mounted devices. A single 
bank of eight jumpers is used to configure 
the emulation mode and to determine 
whether a second monitor is used on the 
same CPU. 

Software drivers are supplied for Auto- 
CAD, Microsoft Windows, GEM, and 
Ventura Desktop Publisher. Sadly, a driv- 
er to use the increased resolution with 


BSI HIGH PERFORMANCE COMPUTERS 


For orders only, call toll free : 


1-800-872-4547 


BSI customer support center: 
(818) 442-7038 
Dealer inquiry Welcome 


9440 Telstar Ave , Suite 4 

EI Monte, CA 91731 

Tel : (818) 442-0020 
IBMIFC AT, XT are Wactemnarks of Internationa! Business Corp 


e Laptop portabie AT 

e CRT portable AT & XT 
e LCD portable XT 

e Desk top AT & XT 

are available, please call for prices. 


All BSI systems are backed by a one year 
limited warranty. 


BSI 386 System 


@ 16 MHz microprocessor 

@ 2 MB 32-bit memory on main board 

@ One 32-bit expansion siots 

© Socket for 80287 math co-processor 

@ Floppy/hard disk controller 

© One 1.2 MB fl disk drive 

© 40 MB hard disk drive 

@ Enhanced 101-key keyboard 

@ Monochrome graphics card with printed 


Gor l/paraltel 
° 300 att ceekeusely 
$2,995.00 


LCD Portable 286 AT 

© 6/10 MHz 80286 processor 

®@ 640K memory on main board 

© New supper twist LCD with backlit and 
Reverse; 640 X 200 dots; 80 X 25 
characters 

@ Monochrome/color graphics card for 
external monitor 

© Socket for 80287 math co-processor 

®@ Floppy/hard disk drive 

© Seriai/parallel/clock-calendar 

@ One 1.2 MB floppy disk drive 

@ 20 MB hard disk (40 MB option) 

® 12 function AT style keyboard 


$1,775.00 


x N 
KX CIRCLE 296 ON READER SERVICE CARD 


PC MAGAZINE © MARCH 29,1988 
166 





O88109 Willian John Q. Conpery 
Oren 1m 
710 


168 
12/16/97 
ion .68 


mS 1 
“m1 
a7 
2088 





WP AccountinG SOFTWARE 
You’LL NEVER OUTGROW. 


Business managers now are projecting 
their accounting software needs well 
into the future. That's smart. The soft- 
ware you choose must meet the de- 
mands of your evolving business and 
provide management information to 
help fuel growth. 


| In the words of PC Magazine, 
Macola Accounting Software “is 
at the top of its class...a flex- 
ible, powerful system that is 
well suited to many different businesses.” 


13 Integrated Modules 
Accounting General Ledger— Accounts 
Receivable— Accounts Payable—Pay- 
roll—Assets/Depreciation 
Distribution inventory Management 
—Customer Order Processing—Pur- 
chase Order and Receiving 

*Call for availability. 1BM, PS/2, OS/2 are registered 
trademarks of IBM. Micro Focus is a registered 
trademark of Micro Focus Corp. PC Magazine is 


a publication of Ziff Davis Communications Co, 
Macola is a registered trademark of Macola, Inc. 





Manufacturing Bill of Material 
Processor—Material Requirements 
Planning—Master Scheduling —Shop 
Floor Control*—Job Costing* 


Plus there's a Report Writer that allows 
customized reporting and can easily 
transport data files to popular spread 
sheet, word processing and data base 
programs. 


Proven Network Compatibility. 
Macola Software reflects 15 years of 
maturity In mini and micro LAN envi- 
ronments. No other software can say 
the same. So when your business is 
ready to add more workstations, your 
software is ready as well. With no 
limitations. 

Speed and Data Integrity. Macola 
Software is written in Micro Focus 
COBOL for maximum speed and data 
integrity (source code available.) IBM 
has licensed Micro Focus COBOL as its 
SAA standard for the new PS/2 and 0S/2. 
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Comprehensive Support. PC 
Magazine also determined ‘‘Macola’s 
technical support, documentation and 
customization assistance meet the 
high standards set by the software” 
Running Is Believing. Your choice 
of Macola Software is a one-time solu- 
tion for the life of your business. For 
detailed information, “live” demonstra- 
tion modules and an authorized reseller 
in your area, call today: 


1-800-468-0834 (USA) 
1-800-468-0833 (Ohio) 


pM/a/c/o/t [sf 


SOF Tr WwW ACR EF 
PO. Box 485 

Marion, OH 43302 

(614) 382-5999 


Powerful accounting for 
successful companies. 
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{-2-3 wasn’t available, but given the bril- 
liant image running under Windows, | 
would be tempted to suggest a copy of Mi- 
crosoft Excel instead. 

The documentation supplied with the 
review unit was certainly among the best. 
It strikes a good compromise between 
technical thoroughness and simplicity. 
The one flaw was in the instructions for the 
installation program, which has been up- 
dated more recently than the manual. The 
instructions call for running VIPREP, but 
the latest version has been renamed to 
PGPREP. 

Through its excellent video image with 
graphics-based programs and its ability to 
handle everyday text applications with 
aplomb, the Comerstone Vista 1600 is one 
of the better paper-white monitors around. 
Just be sure to enlist the help of a friend 
whe looks like Arnold Schwarzenegger to 
help you get it out of the box and onto your 
desk. 





MICRO DISPLAY SYSTEMS INC. 


MDS Genius 


Micro Display Systems’ $1,795 portrait- 
format monitor, the MDS Genius, exhibits 
the polish one would expect given its 2 
years of maturity (an eternity for these 
products). MDS claims that the Genius is 
compatible with over 150 major software 
packages, and, while we didn’t have an 
opportunity to try every one, it did perform 
well with those we ran. 

The monitor housing itself is roughly 
cubic in shape, and the beige plastic case 
seems somewhat larger than it needs to be. 
On the front panel are controls for both 
brightness and contrast; curiously missing 
is a power switch. Instead, the permanent- 
ly attached 3-foot power cord on the back 
is intended to be plugged into the PC’s ac- 
cessory power plug on the back of its pow- 
er supply. 

The monitor's base has a limited 





DISKETTE SALE! 


SONY 


$800 
Os/00 
1.44 MB 


3" 
3" 
Sve" 
S%" 
5%" 


Ten Pack 
Ten Peck 
Tan Pack 


$12 99 
1699 
4699 
ssiDD 


Tan Pack 599 


@ BASF 


ss/0D0 
Osmo 
144 MB 
oswoo 
OS/DD 


RIBBONS 


amount of adjustment available for tilt, but 
not for swivel. The limits of travel are real- 
ly not enough to be significant, and it 
wasn’t particularly helpful in eliminating 
background glare from the shiny display. 


br rid 


UP 
ih! FACT FILE 


MDS Genius. 

Micro Display Systems Inc. 

1310 Vermathon Si. 

Hastings. MN 55033 

(612) 437-2233 

List Price: $1,795 

Requires: Full-length slot, DOS 2.1 or later 
In Short: The oldest (at 2 years) portrait- 
format monitor, and the one with the most 
support for DTP and conventional programs. 
The display characters are a bit small for ev- 
eryday use, but itexcels with applications 
like PageMaker 

CIRCLE 691 ON READER SERVICE CARD 


GENERIC 


Our “generic" brend of diskettes ere produc: 
ed by leeding manufacturers to our specifica- 
tons We guarentee these diskettes to axceed 
industry specifications by aa much a3 85% 


Available in @ rainbow pack 


Tan Pack 
Tan Pack 
Tan Pack 
Ten Peck 
Tan Pack 
wiLorary Case 


$999 
12 99 
3899 
699 


849 


of a Diack sim pach 


Appla Imagewriter 
Epson LX 80 
Epson MX/FX/RX 70/80 


{black Dive red green trown purple) 


OSD 


16 MB AT 


DS/DO0 Bulk (100 Min) 


Tan Pack 
Ten Peck 


899 
16 00 


129 


Media from the Surface Scientists 


ss/00 
OSiDD 
144 MB 


OSsiD 


16 MB AT 


DS/DD Bulk (Min 100) 


Ten Peck 
Ten Pack 
Ten Peck 


Ten Pack 
Tan Pack 


$10 99 
13.99 
3499 


799 
13 99 


109 


S%" 
SY" 


16MBAI Ten Pack 
OSD Thirty Peck 
wiFree Floxy Fie 2199 
BSD Twenty Five 
Pack wiFree Fiexy Fie 3299 


Schoots and Government Agencies cail for 
‘speciat BASF prica quotes: 


1199 


3%" 


TECHNOLOGIES 
DRGANIZED YOUR DATA 
WITH COLOR CODING 
PRISM PACK S4%° 
OS/DD 


$7.50 


Ten S¥%” color disks in a reinbow pack with 
tyvac sleeves. color coded iabels, 
reinforcing hub ngs and a reusable plastic 
storage case 


BULK COLOR 
5%" DS/DD 48 TPI 


1-50 5¢¢ each 
§0-500 4@8 each 
500+ Call our wholesale division 
Choose from Medum Bive ite ive Green Yellow 
Orange Red Magenta Marcon Brown Gray Lavender 
Woite 





Epson MX/FX/AX 100 
Okidete 80/62/83/92 
Okideta 84/94 

Okidata 182/192 
Peneson KXP 1090/1092 


4 COLOR RIBBONS NOW AVAILABLE 


Appla Imegewriter 
Okidata 262 
Okidata 293 


Mundreds of nbbons available 


3° 
Sve" 
3%" 


$S/D D. Bulk (Min 50) 89 
BS /DD. Bulk (Min 50) 99 
DS/DD Bulk (Min 50) 139 


1899 COLOR red yellow kght hue green 


19 99 
1799 
28 99 
799 
14.99 
2899 
2699 


5%" 
S%" 


DS /OD. Bulk (Min 200) 25 

16 MB ATBulk (Min 50) 69 

S%" OS/0D. Bulk (min 50) 39 
COLOR red yellow green orange bive 


ALL BULK GENERIC DISKETTES 
INCLUOE 

1199 PROTECTIVE SLEEVES 

14 99 

1499 J Color Coded Disketies Labela 


Peckage of 100 Labels 


CONTINUOUS FEED LABELS 


5%4° DISKETTES 
124 Asst Colors 
250 Asst Colors 
5000 Asst Colors 

3%” DISKETTES 
100 Asst Colors 
250 Assi Colors 
5000 Asst Colors 


One Wide Address Labele (3 1/2 x 15/18) 
8 


204 White 
1000 White 
5000 White 


We stocn a complete ane ef taser label contnuous. 
CONtNUOYS Inder Cards and aver 200 styles of labers wt white and: 


colors Cal for your price today 


SHIPPING INFORMATION 


All smpments FO8 Avon, MA 
Freight Charges 


UPS Ground — 
$4 00 First 200 Diskettes 
2.00 Each Add't 100 Diskettes 


8499 


1 
399 
1299 
carts 


UPS Second Day Air— 
8 00 First 200 Diskettes 
5.00 Each Add'l 100 Diskettes 


APOIFPOICANADA — 


MC, VISA, Amencan Express 
Discover, Personel & 
Corporete Checks, Fortune 1000 
end School Government Purche: 
Orders Accepled 


HUBDISK 

COMPUTER PROOUCTS INCORPORATEO 

491 WEST MAIN STREET 
AVON, MA 02322 
FAX (617) 559-1002 


CALL TOLL FREE Add 1.5 Times Freight 


1-800-637-DISK 
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Foreign Shipments — 
Call or FAX for sotes 


(617) Gae-0147 1-900-437-O7SK 








you should 


buy the mouse with 
no moving parts. 


Several reasons. No moving parts. No problems. 

The PC Mouse has no moving parts. It is an opti- 
cal mouse. It’s faster. More accurate. And so reliable, 
it has a Lifetime Warranty. Other mice, like the ones 
from IBM and Microsoft; have a rolling ball, bearings 
and shafts and lots of other moving parts. Which make 
a mechanical mouse less reliable. Less accurate. 

The PC Mouse gives you digital accuracy and 
superior software compatibility. PC Mouse works with 
any software package written for use with a mouse 
and quite a few that aren't. Designer Pop-up” menus 
come FREE with every PC Mouse. Designer Pop-up 
menus include over 20 pre-configured menus for the 
most popular software programs, like Lotus 1-2-3. 
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You also get an easy to use application so you can 
create your own menus for software programs not 
originally designed to use a mouse. 

The PC Mouse from Mouse Systems comes in 
three models: PC Mouse (serial), PC Mouse Bus Plus 
(it comes with a serial Bus card) and 
our NEW PC Mouse for the IBM 
Personal System/2? 

PC Mouse. With no moving parts 
and no problems, there's no question 
about which mouse is better. 


PC MOUSE 


MOUSE SYSTEMS 







©1987 MSC Technologies, Inc. 2600 San Tomas Expressway, Santa Clara, CA 95051 (408) 988-0211 


Personal System/2 is a trademark of International Business Machines Corp. Microsoft 


is a registered trademark of Microsoft Corp. 


Mouse Systems 1s a registered trademark and Designer Pop-up ws a trademark of MSC Technologies, Inc 
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The Genius is advertised as having a 
true 8'4- by 11-inch display area, but a rul- 
er proved this figure to be a bit inflated. In 
real life, the display measures 8 by 10% 
inches, with a diagonal measurement of 13 
inches. That may not seem significant, but 
with 66 lines of characters on the screen, 
those plagued by myopia will be quickly 
reminded of how long it's been since their 
last eye exam. 

Fortunately , the standard serif character 
set, similar to that of the IBM MDA adapt- 
er, is legible despite its size. Furthermore, 
the noninterlaced image, with its 60-kHz 
refresh rate, is entirely flicker-free. 

The maximum contrast and brightness 
levels of which the Genius is capable 
seemed to be lower than those of many 
other monitors. Consequently, when the 


high, the black background became a rath- 
er washed-out gray. Nonetheless, image 
quality remained sharp to the corners, and 
no linear distortion or character smearing 
uorunte! 

The image was particularly gratifying 















Professor Rogers Returns From Peru 
With Discovery of Rare Plant 


brightness level was tumed up relatively | 
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The veteran MDS 
Genius portrait 
monitor has accrued 
an inpressive set of 
drivers and claims 
support for over 150 
application 
programs. Its 8- by 
10°%s-inch screen 
area offers a flicker- 
free nomuerlaced 
image. | 



































while running Windows applications like 
PageMaker. Here, the black textona 
white background was especially crisp and 
legible. 

Software support is certainly one of the 
, Genius’s strongest points, with drivers 
supplied for not just Windows applica- 
tions, but also GEM and HALO. Also, the 
manual provides instructions for modify- 
ing several popular programs to take ad- 
| vantage of the 66-line capabilities of this 
| monitor. Among them are WordPerfect, 
XyWrite Ill Plus, WordStar (Versions 2.4 
through 3.4), WordStar 2000 and 2000 
Plus, Yolkowriter. Lotus’s Symphory and 
| 1-2-3, MultiPlan, and Borland’s Turbo 








Pascal, SuperKey, and Lightning. 

The /-2-3 instructions provide for two 
modifications, depending on your particu- 
lar need. In the first, the program is 
changed to allow the display of 66 rows of 
spreadsheet cells in strictly text mode (as it 
would appear on an MDA display). In the 
second, the program can be modified to al- 
low one half of the screen to display 25 
rows of cells, while the other acts as a 
CGA-compatible display of graphics im- 
ages on the same screen. 

Unfortunately, these program patches 
are not made automatically from a menu 
but rather by using DEBUG, that powerful 
yet potentially dangerous program on your 
DOS disk that allows changes to be made 
to executable code at the byte level. The 
instructions are quite complete, but defi- 
hitely not for novices. Never attempt to 
make modifications on the original 
disks—only on backup copies. 
















CAN WASTE DISPLAY AREA For pro- 
grams not specifically adaptable to the 66- 
line mode of the Genius, the system also 
emulates IBM MDA or CGA monitors, 
but much of the display area is wasted. A 
device driver (VHR_ANSI.SYS), in- 
stalled from the CONFIG. SYS file, allows 
all 66 lines to be available to DOS, but not 
to most unsupported programs. 

A utility program, VHR.COM, allows 
selection of cursor style, display mode, 
and more. It can be invoked from within 
the AUTOEXEC.BAT file or from the 
DOS command line. 

Rounding out the package is the display 
adapter, and the board design group can 
take pride in the fact that, even in revision, 
it lacks any wire jumpers or cut tracings. 
Devoid of a video coprocessor, it relies in- 
stead on the host CPU for display activity. 

The full-length board has a two-thirds- 
length daughtercard attached by seven sin- 
gle in-line pin (SIP) headers. The 8-bit bus 
tab works perfectly in PC and XT CPUs, 
but the lack of automatic switching pre- 
cludes its use in any slots but numbers | 
and 7 in an AT. Be wamed before plug- 
ging the adapter into an older PC, howev- 
er, because it requires 15 watts of power 
from the CPU’s power supply. If you still 
have an original 65-watt supply, you may 


























be: in for rouble. [f you can effond this dis- 
| play system, you should also be able to af- 
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Discover. The only 
scanning system smart 


enough to know 
a Rose is a Rose. Isa 


iscover recognizes a rose when it sees 

one. It can be in any of thousands of 
different type styles and sizes* — styles and 
sizes other scanners simply cannot read. 
Discover can read a rose that’s in text or 
graphics, whether it’s typeset or laser-printed. 

Discover will read them all and wath 
enter them into your personal \ 
computer. Without retyping. ent 

Of course, a lot of scanners , 
claim to do this. But the truth is 
that most scanners can only 
read “anything” if it’s clearly 
typed in a handful of type styles 
and sizes. Which means that 
they can only do part of the job 
you need done. 

Discover, on the other hand, reads virtually 
all the “real-world” information you receive 
everyday. Even third generation photocopies 
with broken, touching or blurred letters. And 
Discover enters all this, plus graphics and 
images, into most word processing, data 






*6 to 24 point, Source: Technomic Consultants, Inc., March 5, 1987, MS/DOS, IBM PC, 
AT, XT or Compatible. 
© 1968 Kurzweil Computer Products. 


a 


CSCO vent 


The World's Smartest 
Scanning System. 







base, desktop publishing or other PC 
programs.” Quickly and accurately. 

And that will save you an enormous 
amount of time and money. Because up to 
55% of your keyboard time is wasted in re- 
typing* And there’s nothing smart about that. 

How does Discover make life 
~~. , s0easy? With artificial 

“< . intelligence-based software run- 
ning on an independent 32-bit 
computer installed in your PC* 
Naturally, Discover can work in 
the background while you work 
concurrently in other applica- 
tions. That’s productivity none of 
the other scanners can match! 

As Editor’s Choice 
and a Finalist for 1987 Product Of 
The Year, no wonder PC Magazine 
said Discover was close to a 
miracle. 

Now, the smartest thing you can do is 
discover the difference. Call 1-800-843-8031. 


KURZWEIL 
COMPUTER 
PRODUCTS 
A Xerox Company 


185 Albany Street Cambridge, MA 02139 
4-800-843-8031 In MA 1-617-864-4700 


4 
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ford to upgrade to a | ,350-watt XT-style 
power supply. 

The MDS Genius may be the oldest 
portrait monitor reviewed here. Because of 
the software it supports, however, this ma- 
turity is an asset. 





MONITERM CORP. 
Moniterm Viking I 
Moniterm 
Viking Portrait 


Moniterm covers all the monochrome 
monitor bases by offering three styles of | 
paper-white display: a 19-inch landscape | 
unit, a 19-inch portrait, and a 24-inch land- | 
scape version. The one you choose will de- 
pend on the type of application you intend 
to use. 










VIKING I Moniterm has to be proud of 
this monitor. After all, the Viking I ap- 
pears in these tests under not only the Mon- 
iterm name, but under those of two value- 
added resellers as well: Sigma and 
Conographic. Something of a chameleon, 
the Viking I assumes whatever character is 
bestowed upon it by the different control- 
ler boards and software. 

Advertised as 19-inch diagonal, the 
$2,395 Viking I is one of the few displays 
that measures up to its maker's claim. And 
despite its size, its cabinet is surprisingly 
compact. In fact, it is only slightly larger 
than that of most 15-inch monitors. How- | 
ever, if for some reason you need a bigger | 
landscape monitor still, Moniterm also of- | 
fers the Viking I in a 24-inch version. 

The front plastic bezel is only slightly 
larger than the picture tube itself. The bal- 
ance of the cabinet is made of beige-col- 
ored stamped steel, probably in the interest 
of reducing radio-frequency (RF) emis- 
sions. Notwithstanding its metal construc- 
tion, the Viking 1 is comparatively light at 
35 pounds—a far cry from the 56-pound 
ConoVision. 

The brightness control knob is rather in- 
conveniently located on the back of the 
case along with the power switch. For the 
latter, however, there is a good reason: the 
controller board is actually powered by the 
| monitor rather than by the PC’s power sup- 
ply. Because of this, the monitor must be 
powered ap before tor siftultattously 























With Discovery of Rare Plant 






































with) the PC. The safest way of ensuring 
this (and recommended in the manual) is to 
leave the power switch on and control both 
the CPU and monitor by a power strip. 

At the rear of the cabinet is a single 
screw-in rear foot intended to adjust the tilt 
angle. It really doesn’t offer a great range 
of adjustment, but then little is needed to 
eliminate glare from either Viking's 
screen. These models are the first of their 
kind to incorporate magnesium fluoride 
Coatings (the same process that gives your 
camera lens that curious bluish tinge). The 
result is a substantial reduction in glare, 
with no loss of sharpness that could occur 
with etching. 

Even with a brightly illuminated win- 
dow directly behind me, I found reflec- 
tions off the screen to be insignificant. 

Moniterm’s video adapter board is 
unique among the products tested here in 
that it is the only one built around Hitachi’s 
63484 Advanced CRT Controller 
(ACRTC), the same board is used with 
both the landscape and portrait monitors. 
Construction quality of the board is above 
average. with the ACRTC, ROM, and 


# BLACK-AND-WHITE MONITORS 


Professor Rogers Retums From Peru 
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The Moniterm 
Viking Portrait 
provides a clear, 
well-defined display 
with minimal glare. 
The utility 
VBIOS.COM allows 
you to change 
certain monitor 
Settings or lo remove 
the screen from 
memory, freeing the 
computer for other 
applications. 

























socketed. The remaining components are 
soldered directly to the single full-length 
board. 

Some 40 user-selectable jumpers are 
mounted in eight groups on the board. 
Those used to select an 8- or 16-bit bus and 
to determine which type of conventional 
adapter board is coresident are well ex- 
plained in the manual. The remaining 
jumpers, used to select the interrupt re- 
quest and direct memory access, are not 
explained at all, and accidentally moving 
the wrong ones could get you in trouble. 

The board’s reliance on the monitor for 
power is probably done more out of neces- 
sity than for any other reason. During a 2- 
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The Moniterm Viking 1 offers a large, 19-inch 
diagonal display while maintaining a 
conveniently campact cabinet. Magnesium 
fluoride coatings reduce screen reflections ta 


produce sharper images and improved 5740 Green Circle Dr. 
viewing. Minnetonka, MN 55343 
‘ (612) 935-4151 
















or Hercules) to an input connector on the 
Moniterm board's back strap. It works best 
with the Hercules board, with the resulting 
image occupying about two-thirds of the 
screen, but using it with a CGA board re- 
sults in a display area of only 7% inches at 
the top center of the screen. Yes, the char- 
acters are sharp and contrasty, but they’re 
too small to read without moving uncom- 
fortably close to the monitor. 

Although that is the preferred method 
of running conventional programs on stan- 
dard PCs, there is another alternative for 
owners of ATs: the ‘‘software frame grab- 
ber.”’ Part of a RAM-resident video BIOS 
routine (VBIOS.COM), it replaces the 
standard video interrupt routine to allow 
screen updates directly to the Viking I’s 
display. In the process, it also doubles the 
number of pixels illuminated by each char- 
acter, resulting in an image that fills almost 
the entire display area. The processor 


gh 
Bi easel Fel. LAE 


Moniterm Corp. 










































Moniterm Viking I 
List Price: $2,395 
Requires: 512K RAM; hard disk, full-length 
slot; CGA, MDA, or Hercules video board; 
DOS 2. | of later. 

In Short: The landscape monitor of choice 
for the value-added-reseller market, it is sur- 
prisingly compact for its 19-inch display. 

























touch, presumably because of high power 
consumption. At any rate, it will spare you 
the expense of upgrading the power supply 
in an older PC. 

Moniterm’s rationale for selecting the 
Hitachi 63484 video coprocessor is imme- 
diately apparent upon running any graph- 
ics-based program, especially AutoCAD. 
Here, the ACRTC’s intrinsic commands 
for such operations as area fills, circle 
drawing, zooming, and panning result in 
terrific speed. Admittedly, it has to deal 
with only about two-thirds as many pixels 
as does the Sigma LaserView, which has 
something to do with it, also helping is its 
16-bit bus support, which outraces moni- 
tors that function with only 2n B-bit data 
transfer path. In any case, speed is certain- 









PC 





| put of the other board (either CGA, MDA, 





ly one of the Viking I’s strong points. 

Of equal importance to DTP applica- 
tions is that the 2,048- by 960-pixel dis- 
play is not interlaced. Consequently there 
is no image shimmer, even with a white 
background. There is absolutely no linear 
distortion, and characters remain sharp 
even in the comers. 

The only shortcoming of the Viking I is 
the unconventional way it handles stan- 
dard text images. Rather than emulating a 
standard video mode, it uses circuitry 
(which Moniterm refers to as the ‘‘frame 
grabber’’) to intercept the output of a con- 
ventional display board, digitize it, and 
then display that image on the Viking I. 

A 124ch jumper cable noutes the out- 
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New software greatly improves its ability to 
handie standard DOS applications, but the 
processor overhead that this entails is best tol- 
erated on AT-class machines. 

CIRCLE 683 ON READER SERVICE CARO 


Moniterm Viking 

Portrait 

List Price: $2,595 

Requires: 512K RAM; hard disk; full-length 
slot; MDA or Hercules video board; DOS 2.1 
oc later. 

In Short: The portrait monitor finally grows 
up to useful proportions. Operation with con- 


ventional DOS applications is still not as 
good as it is with its landscape counterpart, 
but the increased display size is better than its 
smaller competitors. For desktop publishing, 
it’s hard to beat. 

GIRCLE @82 ON READER SERVICE CARO. 













































































® BLACK-AND-WHITE MONITORS 


overhead required by VBIOS slows the | couraged from using VBIOS unless they | switches that atlow you to reverse the 
speed at which the video display is updated | really need its features, as the additional | screen to a black-on-white image, select a 
somewhat, but it was certainly acceptable | overhead slows most programs on those | block or underscore cursor, and remove 
running on an 8-MHz AT. systems to a crawl. the screen from memory when not needed. 
Owners of older 4.77-MHz PCs are dis- VBIOS.COM also has software | This last option may be useful when using 
memory-demanding programs or more 
than one RAM-resident program because 
the landscape version uses up 61K of 

‘ a ° me: for itself. 
‘The (Chicony) keyboard achieves a touch eerte drivers Gre inéluded with the 
that is the closest to the official IBM feel..”. Viking 1 for Microsoft Windows, GEM, 
PC Magazine (Sep. 29, 1987} AutoCAD, Ventura Desktop Publisher, 


“It (Chicony Keyboard) also stood out as Hi aires | enero 


. E The /-2-3 drivers ensure extended spread- 
having the nicest touch of any keyboard sheet display capabilities (134 columns by 


I tried during these tests...” 68 rows) as well as sharper graphics. A 
PC Magazine (Feb. 16, 1988) disk of assembly-language programmer's 
tools is also supplied should you care to 
write drivers for other applications. 
WordPerfect users will be pleased to 
know that, between that program's setup 
options and VBIOS, they can display 
screens measuring 160 columns by 60 
lines with no additional driver. 





VIKING PORTRAIT Now take what 
appears to be the same monitor, tip it over 
on one side, and the result is the Viking 
Portrait. Much larger than other portrait 
monitors, it offers legibility others can't 
match. Aside from the feet, it seems nearly 
identical to the Viking I. 

Like the Viking I, the Viking Portrait 
has a magnesium-fluoride-coated screen 
that reduces glare to minimal levels with 
no reduction in sharpness. The nongtare 
coating is more important in the portrait 
Monitor than the landscape since no provi- 
sion is made for tilting the display, the rear 
feet being permanently fixed. 

A separate version of VBIOS.COM is 
supplied with the Viking Portrait, which 
mimics most of the functions of the version 
used by the landscape unit. One notable 
(and somewhat unfortunate) omission is 
the ability of the software frame grabber to 
double up the pixels used to form the char- 













Al sony keyboards use genuine To feel the difference Ihal a Chicony 
mechanical key swilch lechnology, nol keyboard can make, contact your 
fubber or sponge buill with springs lo nearest Chicony dealer or call us. 
simulale mechanical switches. This 

provides you with an IBM-alike “click” 

tactile touch or a silent tactile touch. 


Fealuring a sculplured Arc-profile Chicony’ 





design, double-injecled key caps with The Final Touch acters of conventional text. As a result, 
identifying alphanumerics molded in Chicony America, Inc. standard DOS images are displayed in a 
place, not painled on, for exlended life, adil W Colne Atente fairly small window at the upper-right- 
and a hosi of olher fealures, Chicony Orange, CA 92667, USA cats Cae rae a ee aed 
: > (744) 71-6154 ing as large as itis, though, the display is 
a oe re 14) pe useful but not as good as it could be. 


Start up Microsoft Windows, and the 
Viking Portrait really comes alive. With a 
resolution of 960 by 2,044 pixels and no 


IBM, XT, AT, PS/2 are trademarks of international Business Machines Corp. 
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HARVARD 


WLaVi lies 


tk 


Rated #1 business graphics package 
second consecutive year. —Software Digest 


SVN NAD: 


Wiidpi Lis 


gener 


“Positively Best In Show™ intoworld 1987 


There are a number of prestigious 


all. Harvard Graphics. 








We couldn't be more honored. 

honors in the graphics business. But But Harvard isn’t resting on its laurels. 

only one program has captured them | New Harvard Graphics 2.1 adds 

a unique spelling checker, over 200 
Harvard's flexibility, ease of use, new symbols, improved editing 

and high quality output make it the | capabilities and more. 


LIAMADIMN If 





“They (Harvard Graphics)...made 
the best even better.” 
—Jim Seymour, “Best of ‘87° PC Magazine 


MAKVAKDU 


Wiapllics 


Winner 1987 National Computer 
Graphics Association Shoot-Out. 


Award Winning Performance. 


let Harvard Graphics demonstrate 
its winning form. 













There's one more recommenda- 
tion we'd like to have. Yours. 
Call for a free trial disk and 


Graduate to New Harvard Graphics 2.1 with Spelling Checker. 


For a free irlal disk tall 1-408-848- 4391, Operator 53. Graphic, 
For upgrade information call 1-800-255 ‘5550, 


© 1988 Software Publishing Comporution, 1901 Landings Or. Mt View CA 94039-7210 Runs on IBM FC MS OC 


unanimous choice of the nation’s 
leading software evaluators. 


-——. 









Unretouched Photo. 


Buy The One On The Left And You'll Have 
To Put It Where The Sun Don't Shine. 


The monitor on the right, 
however, can be placed anywhere 
you like. Even in direct sunlight. It’s 
the new Flat Technology Monitor from 
Zenith Data Systems—winner of PC 
Magazine’scoveted “Technical Excellence Award" in the 
hardware category for 1987. 
You Have To See Zenith To Believe It 

So clear So precise, So lifelike. It’s the only monitor 
with a completely flat screen. A breakthrough that has 
redefined monitor quality forever. Industry experts are 
already convinced. And once you see itin person, you'll 
be a believer, too. 
Bigger, Brighter, Glare-Free 

Our Flat Technology Monitor has an impressive 
14-inch display. And even though it's bigger, it's 50% 
brighter than conventional CRT's and it has 70% 
greater contrast. So you get colors with greater depth 
and definition that make your reports, charts and graphs 
come alive like never before. 

The Flat Technology Monitor is virtually glare-free. 
So you can work longer without the usual headaches 





© 1968, Zenith Data Systems 


and eyestrain, And that means greater productivity. But 
to get the whole picture, you have to see it with your 
own eyes. 
Backward And Forward Compatibility 
You also get full compatibility with the high 
resolution VGA Video generated by IBM's new PS/2¢ 
computers. And with Zenith’s 2-449 or other VGA-class 
video cards, you can enjoy CGA, MDA, Hercules and 
EGA graphics as well. 
Experience Zenith's Latest Technology Breakthrough 
Obviously, a mere picture can't do justice to our 
new Flat Technology Monitor. It demands a face-to-face 
evaluation. For a hands-on demonstration, call today 
for the name of your nearest authorized Zenith Data 
Systems dealer—the Flat Technology Monitoris available 
in quantities right now. 


1-800-553-0305 


PLL data 
systems 


Personal System/2 and PS/2 are registered trademarks of IBM Corp. 
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interlacing, the display is crystal sharp and | tional CGA board and puts the additional Further enhancing the image with stan- 
exquisitely legible. space between text lines. Hence, the text | dard programs is the pleasing character set 

Software support for the Viking Portrait | displayed using programs like WordStar is | produced in CGA mode. The additional 
is currently limited to Windows 1.0, Page- | considerably more legible thanon any con- | resolution of the display has been used to 
Maker, GEM, and Ventura Publisher, but | ventional display, from CGA to VGA. produce fully-formed characters that, 
a brief look at a beta copy of the new instal- 
lation program shows that more are on the 


way. That installation menu also had en- 7 

tries for Microsoft Windows 2.0, Auto- ey (@) KEEP YOUR DATA, SAFE: 

CDs 12, at Word, and | MM | sy Ne 40) ee gel ie aa 
aintorusn. WordPerfect Owners are 

covered since that application's options, BLINKS, BROWNS OR BLACKS fol Us 

along with VBIOS.COM, results in a dis- It is said that knowledge Is power. hardware with SAFE's backup power 

play area of 120 columns by 80 lines. But when the power blinks, browns line. A full line of power protectian 


Moniterm certainly makes one of the ar blacks aut—whot do you know? systems far every PC and minicam- 


amentile itors around, and its Vi- Without SAFE backup power, you'll puter application. 
pee 1 mon be hee draw a blank. SAFE's intelligent, battery-powered 
Ing I system Is more than up to the mgors Blank screen. RAM data last. Lost systems manitar interruptians and 


























of CAD and DTP. The addition of a low- files. Maybe far warse. respond before you have problems, 
glare screen along with VBIOS greatly en- _You might lose a day's work. Ora giving you ample warning and up to 
hances its utility for standard DOS pro- critical proposal, an hour befare pre- 20 nutes fo power down) if nesded: 

Hl. Ti its cide t sentation. Or all of the data on your And, SAFE power systems act as 
grams as well. | ipped over on its si eto hard disk if it crashes beyond repair. line filters to pratect against spikes 
produce the Viking Portrait, the result is a That's whot happens when your ond surges. They're always charged 







stunning portrait display. pawer “blinks” even far just o few up ond ready—just like o backup 
milliseconds, for sharter than the powerline. 
yi re blink af an eye. The cast? Starting ot $395 far a 
NEC HOME ELECTRONICS If you depend an your PC's or PC user. For mini’s, under $800. 
(USA) INC, mini’s ta make your business run, For more informatian or your near- 


NEC MonoGranh you should insure your dota and est dealer, call (800) 325-5848. 











Until recently, there have been two basic 
choices in monochrome monitor display 
formats: portrait versus landscape. Now a 
third alternative is offered in the Mono- 
Graph—the perfectly square display. 

NEC gets the honors for having had the 
insight to build one, and, if my first im- 
pressions of the $1,995 MonoGraph are 
any indication, they had better start beef- 
ing up production-line capacity right 
away. Simply put, the MonoGraph ex- 
celled at desktop publishing, and, with 
conventional applications (particularly 
word processing), every other monitor I 
tested suddenly became second-best. 

The square format at first appears to be 
a compromise between the two more wide- 
ly accepted images, but in operation it 
more closely mimics a landscape format 
than a portrait. Consequently, standard ap- 
plications are still limited to the standard 
25 lines of text, but with an important dif- 
ference: rather than stretch the entire video 
image along the vertical axis (characters 
and all), the MonoGraph’s CGA emula- 
tion mode keeps the aspect ratio of the 
characters the same as that of a conven- 
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WE CREATE SOLUTIONS THAT WORK. 


FIVESTAR 386 


64K CACHE MEMORY 
1MB 32-BIT MEMORY 
INTEL™ 80386 CPU 
DUAL SPEED 6/16MHz 
LANDMARK 24MHz 

200WT POWER SUPPLY 
EIGHT EXPANSION SLOTS 
ONE 1.2MB FLOPPY DRIVE 
ENHANCED KEYBOARD 
OPERATIONS MANUAL 
ONE YEAR WARRANTY 


$2495 


MONO SYSTEM 


40MB $3195 
6OMB $3395 
130MB $4695 


4MB MONO SYSTEM $3695 


Solutions built on quality. 
Every system we sell is built 
with the highest quality 
components available, fully 
bench-tested and : 
certified witha _ 
48 hour burn-in 
before shipment. 


Solutions built on customer 
support and satisfaction. 


Fivestar Computers maintains a 
staff of highly skilled technicians 


and service representatives to 
answer your questions and to 
help you select the best system 
for your business. And once 


ORDER BY FHONE We accepl VISA, M/C. Amex COD. Cash of Cashier's Check and al 
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FIVESTAR 286 


640K MEMORY 

INTEL 80286 CPU 

DUAL SPEED 6/10MHz 
LANDMARK IOMHz 
200WT POWER SUPPLY 
EIGHT EXPANSION SLOTS 
ONE 1.2MB FLOPPY DRIVE 
ENHANCED KEYBOARD 
OPERATIONS MANUAL 
ONE YEAR WARRANTY 


$1295 


MONO SYSTEM 


20MB 
40MB 
60MB 


$1595 
$1795 
$2195 


12MHz MONO SYSTEM $1495 


you're up and running, you're not 
forgotten. We're ready to give you 
fast service and the kind of 
support you need to get the most 
out of your Fivestar computer 
system. 

Remember - we're only a phone 
cali away. 


Solutions built on nationwide 
service. 

When you purchase a Fivestar com- 
puter system, we can offer you an 
annual on-site service contract for 
less than a dollar a day. This next 
day, on-site service is from Momen- 
tum. And it's good on any Fivestar 
machine regardless of configuration. 


Corporat 
All prices are subject ta change ard quaniitles may be limtied We reserve the right to substitute equivalent tems: 





FIVESTAR XL 


640K MEMORY 

NEC™ V20 CPU 

DUAL SPEED 4.77/10MHz 
LANDMARK 4.1MHz 

150WT POWER SUPPLY 
EIGHT EXPANSION SLOTS 
ONE 360KB FLOPPY DRIVE 
ENHANCED KEYBOARD 
OPERATIONS MANUAL 
ONE YEAR WARRANTY 


$795 


MONO SYSTEM 


20MB $1095 
30MB $1195 
40MB $1295 


Momentum is a nationwide service 
organization with offices in 150 
locations and a twenty year history 
of responsiveness, reliability and 


the elec- 
tronics 
industry. 


Our Guarantee. 

Fivestar Computers warrants all 
our products to be free from 
defects in materials and work- 
manship for one year following 
the date of shipment. 


te ard Univernily Purchase Orders 


OFTEL MEG ana 468 DOS oe wasamens 3 Pam senpwaney compares 
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FIVESTAR 
EXPRESS I 


LAPTOP w/ CARRYING HANDLE 
640K MEMORY 

NEC V20 CPU 

DUAL SPEED 4.77/9.54MHz 
LANDMARK 3.1MHz 

TWO 3.5 INCH DRIVES 
BACKLIT LCD SCREEN 

640 X 200 GRAPHICS DISPLAY 
SERIAL AND PARALLEL PORTS 
RGB AND COMPOSITE PORTS 
RECHARGEABLE BATTERY 
MS-DOS™ AND DIAGNOSTICS 
OPERATIONS MANUAL 

ONE YEAR WARRANTY 


$1295 


COMPLETE SYSTEM 


EXPRESS II 
 20MB HARD DRIVE 
+ EXPANSION SLOT $2495 


When you buy a computer system 
from Fivestar, you can be assured 
of not only buying 
the finest quality 
products, but of 
the people and 
the company 
who stand behind 
every system they sell. 

It all adds up to the fact that 
Fivestar Computers are the ones 
that offer you the necessary 
advantages you need to succeed 
in todays competitive business 
environment. 








THAT’S NOT JUST A PROMISE. IT’S A FACT! 
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FIVESTAR FS-286 


640K MEMORY * SERIAL AND PARALLEL PORTS 
INTEL 80286 CPU * ENHANCED 101 KEYBOARD 
DUAL SPEED 6/10MHz e OPERATIONS MANWAL 
LANDMARK 10MHz * ONE YEAR WARRANTY 


CPU SLOTCARD DESIGN 
238WT POWER SUPPLY Ss 1 495 
TWELVE EXPANSION SLOTS MONO SYSTEM 


ONE 1.2MB FLOPPY DRIVE 


40MB $2195 
60MB $2395 
130MB $3695 


_ FIVESTAR FS-386 @ 


2MB 32-BIT MEMORY * SERIAL AND PARALLEL PORTS 
INTEL 80386 CPU e ENHANCED 101 KEYBOARD 
DUAL SPEED 6/16MHz e OPERATIONS MANUAL 
LANDMARK 20MHz e ONE YEAR WARRANTY 

CPU SLOTCARD DESIGN 


238WT POWER SUPPLY 2895 ot Ne 
TWELVE EXPANSION SLOTS MONO SYSTEM x 
ONE 1.2MB FLOPPY DRIVE 

40MB $3595 


60MB $3795 YO” 
130MB $5095 


— Solutions Built on Quality 


FIVESTAR 


COMPUTERS 








Give your business all the advantages of 
Fivestar quality, cervice and support. Call Fivestar Computers today. 


TO ORDER CALL TOLL FREE 
Hours: M-F 8-7 and SAT 10-3 CST 


1-800-752-5555 


In Texas (214) 242-7000 
FAX# (214) 242-2336 


A Subsidiary of Fivestar Electronics Inc . Dallas, Texas 
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frankly, are among the few that | would 
gladly stare at all day long. Also, unlike a 
standard CGA display, there is no flicker- 
ing when scrolling through a directory or 
text display. CGA graphics images are 
nearly as pleasing as text mode, and all 
color graphics are faithfully rendered in a 
broad spectrum of gray shades. 

The only negative aspect to the CGA 
emulator is that the display scrolls ever-so- 
slightly slower than it would on a standard 
CGA board. However, that seems to be a 
small price to pay, indeed, for otherwise 
outstanding performance. 

But that’s just the beginning. Start up 
Ventura Desktop Publisher or an applica- 
tion that runs under Microsoft Windows 
(like PageMaker), and the MonoGraph 
becomes all the more desirable. The image 
is free of linear distortion and razor sharp 
from the center clear into the corners. Fur- 
thermore, the standard character set for 
PageMaker and Ventura is not only aes- 
thetically pleasing but more legible than 
many others. 

The absence of interlacing is immedi- 
ately apparent, as the video image is free of 
shimmering. The maximum brightness 
level isn’t quite as high as that of the Cor- 
nerstone or Princeton monitors, but it is 
certainly more than adequate. Even with 
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The square-format 
NEC MonoGraph 
lacks drivers for 
AutoCAD and Lotus 
1-2-3, but its 
distortion-free 
image makes ita 
pleasure to use with 
desktop publishing 
programs and 
conventional 
applications like 
word processing. 














up, the contrast level remains gratifyingly 
high. 

Externally, the MonoGraph is every bit 
as pleasing as its screen image. The stylish 
plastic enclosure surrounds a picture tube 
that measures 14% inches, somewhat 
smaller than the advertised 16-inch diago- 
nal measurement. The power switch and 
brightness controls on the MonoGraph are 
mounted on the front panel. 

A tilt-and-swivel base gives the Mono- 
Graph a surprising range of motion, but 
this precaution really isn't needed to elimi- 
nate background glare: the finely etched 
screen is second only to the Amdek’s in 
ensuring a glare-free image in even the 
worst lighting environments. 

Of course, much of the credit for the 


the brightness eontrol-eranked all the way) MonoGraph’s outstanding perlonmanee | 








must surely go to the NEC display adapter. 
Based on the Intel 82786 video coproces- 
sor running at 10 MHz, the NEC adapter 
can update the entire 1,024- by |,024- 
pixel display area in as little as '/20 of a sec- 
ond—blink and you'll miss it. Full support 
for the AT’s 16-bit bus also contributes to 
the display’s fast speed, but it will auto- 
matically shift to 8-bit operation when it is 
installed in an XT. 

Construction quality of the board is ev- 
ery bit as good as that of the monitor. Most 
of the components on the single full-length 
board are soldered into place, with only the 
coprocessor, ROM, and PAL chips sock- 
eted. Three jumpers select the interrupt 
vector (either 3h or Sh) and determine 
whether another monitor (CGA or EGA) is 
installed on the CPU. 

So what's to keep from recommending 
the MonoGraph to everyone? Well, there 
are no drivers available yet for AutoCAD 
or Lotus 1-2-3 (though they are under de- 


























ted FACT FILE 


NEC Home Electronics (USA) Inc. 
1255 Michael Dr. 

Wood Dale, IL 60191 

(312) 860-9500 


NEC MonoGraph <p 
List Price: $1,995 


Requires: IBM PC-XT, AT, or 100-percent 
compatible; full-length slot; DOS 2. | or later. 
In Short: Quite simply, the very best mono- 
chrome display available for conventional 
DOS applications, and an outstanding choice 
for DTP and Wiadows programs as well. If 
and when AufoCAD and !-2-3 drivers (cur- 
tently under development) become available, 
it might weil send the other manufacturers 4 
seatching forwew desigy teins. Expensive, 4 
yes—but worth every penny. 
CIRCLE@SOONREADERSERVICECARD | 


NEC MultiSync GS 

List Price: $279 

Requires: CGA, MDA, EGA, VGA, or 

Hercules Graphics video board. 

In Short: Versatile as it may be, the Multi- 

Sync GS landscape monitor is clearly out of 

its league among these high-resolution gi- 

ants. However, ensured of an exemption 

from planned obsolescence, it represents a 

reasonable choice for conventional text-mode 
» | applications. 

CIRCLE 688 ON READER SERVICE CARD. 
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velopment), and the internal cooling fan is 
a bit noisy. Otherwise, it is one of the best 
monitors I’ve had the pleasure to use. 
Since the MonoGraph was reviewed, NEC 
said it upgraded the monitor's hardware to 
improve performance and rewrote the 
Windows driver. All MonoGraph monitors 
shipped will reflect the changes. 


MULTISYNC GS At the other extreme 
is NEC’s new MultiSync GS monitor: at 
$279, it’s the least-expensive monitor (by 
a factor of four) that’s reviewed here. As 
good as it may be, however, it’s in way 
over its head in this clash of the titans. 
Back in 1985, NEC was the Grst ty 
make a monitor that was independent of 
the video display adapter’s signal synchro- 
nization frequency when it introduced the 


The lower-priced NEC MultiSync GS c 

| deal with every grapluics standard, from 
CGA to VGA. While i s fine for everyday 

| applications, it loses the desktop publishing 
and CAD battle to competitors with much 
higher resolutions. 


operating with anything from a CGA to an 
EGA board, the MultiSync became an in- 
stant hit. 

Shortly after IBM's introduction of the 
PS/2 (with the higher-resolution Video 
Graphics Array), NEC expanded its line to 
include the MultiSync Plus, which handles 
the VGA standard as well as still-higher- 
resolution boards. The biggest problem 
was that these performance increases were 
accompanied by higher prices as well. 

That brings us to the MultiSync GS, a 
monochrome monitor capable of dealing 
with every standard display format from 
the original COLA uo Une latest VGA 
modes. Like the original MultiSync, all 
you have to do is plug it in, and the monitor 
automatically adjusts to the adapter’s hori- 








original MultiSync monitor. Capable of | 


zontal and vertical scan rates. Hence it can 
deal with video images displaying a reso- 
lution as high as 720 pixels horizontally by 
480 vertically. 

For its tests here, the MultiSync GS 
was operated with both a CGA adapter 
(640 by 200 pixels) and a Hercules-com- 
patible graphics adapter (at 720- by 348- 
pixel resolution). With either display 
adapter, the image used almost all of the 
12%-inch screen area (significantly small- 
er than its advertised 14-inch size). 


SLIGHT DISTORTION A slight 
amount of pincushion distortion (where 
lines along the outer edge bow in) was evi- 
dent. Regardless of the brightness or con- 
trast levels, a significant amount of fuzzi- 
ness could be seen in the comers. 
Externally the MultiSync GS has been 
graced with a nonglare screen along witha 
tilt-and-swivel base endowed with enough 
travel to eliminate even the worst glare 
from background lights. It also has a con- 
trol panel that can best be described as ac- 
cessible but delicate. The top-mounted 
power switch is recessed to prevent acci- 
dental operation, but the controls for 
brightness, contrast, vertical size, and hor- 


=» NEC’s MultiSync GS, 


_ overall, is a delightful 


monochrome monitor 
for conventional 
IBM-standard monitor 
applications, 


izontal and vertical image position—a se- 
ries of diminutive knobs—are mounted 
beneath a door with a plastic hinge that 
looks like it could break if opened often. 

NEC’s MultiSync GS, overall, is a de- 
lightful monochrome monitor for conven- 
tional IBM-standard monitor applications. 
Stacked up as it was apuiret dieplaye with 
as much as six times its display resolution, 
however, its bargain price became all too 
visible. 
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MODEL KE-300 MODEL 1901/TX-1280 MODEL 3001/ MAC 


© HIGHEST QUALITY TEXT AND © 19 INCH HI-RES DISPLAY 9 ©® WINDOWS AND GEM 
GRAPHICS ® 1280 x 960 RESOLUTION COMPATIBLE 

@ EMULATES 9 POPULAR PRINTERS | © INTEL 82786 GRAPHICS © 64 GREY LEVELS 

© 300 DP! FULL PAGE GRAPHICS CO-PROCESSOR @ OPTICAL CHARACTER 


® SCALABLE FONTS TO ANY SIZE @ DUAL PAGE DISPLAYABLE RECOGNITION 
® IBM AND APPLE MODELS 
AVAILABLE 


POWER 
PUBLISHING. 


TAXAN USA CORPORATION 
18005 CORTNEY CT. 





CITY OF INDUSTRY, CA 91748 
{818} 610-1291 (CA only) 
{B00} 772-7401 
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PRINCETON GRAPHIC SYSTEMS 
Princeton LM-300 
Princeton LM-301 


The majority of paper-white monochrome 
monitor manufacturers tend to make a 
choice between portrait- or landscape-for- 
mat displays and tout their product as the 
greatest invention since the automatic 
transmission. 

Not Princeton: it offers both formats, 
and the technical specifications hint at the 
true nature of the products. Both the LM- 
300 (portrait) and the LM-301 (landscape) 
monitors yield resolutions of 1,664 by 
1,200 pixels, but along different axes. 
While otherwise similar from the engi- 
neer’s standpoint, from our perspective 
they are more like fratemal twins: you can 
see the family resemblance, but each one 
also has its own unique appearance and 
personality. 
















LM-300 Princeton’s LM-300 is clearly 


ity. (Being of comparable genetic makeup, 
I make no apologies for that observation.) 
The LM-300 is housed in an attractive 


te sen Flew 


| Princeton Graphic Systems 
60) Ewing S1., Bldg. A 
Princeton, NJ 08540 

(609) 683-1660 





Princeton LM-300 
List Price: $1,500 | 
Requires: Full-length slot, DOS 2.1 or later. | 
In Short: Given better support for everyday 
applications, this portrail-formal monilor 
would be an overall hil, bul, as il stands, il is 
better suited to DTP sessions than to anything 
else. 
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Princeton LM-301 

List Price: $1,500 

' | Requires; 64K free RAM; full-length slot; 
DOS 2.1 or later. 

| do Shurt: A capable landscape-formal moni- 
tor best suited to CAD and DTP applications. 
Although it can emulate conventional CGA 
and MDA modes, the resulting image is a bit 
too small for everyday use. 
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the twin that inherited the Y chromosome: | 
it is tall, lanky, and a bit limited in versatil- | 
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lighi-gray plastic housing, and the display 


} has been oriented in portrait format. Both 





brightness and contrast controls are pro- 
vided, located on the lower-right edge of 
the cabinet, and a till’swivel base helps 
keep glare at bay. 

Compared to the MDS Genius, the en- 
closure is particularly svelte and attractive. 
Although the display suffers from asmall- 
er-than-advertised screen size (15 inches 
advertised vs. 13°/ inches measured), you 
probably won't care because the image 
measures 842 inches by 11 inches, the 
same as a standard printed page. The result 
is a true “WYSIWYG” picture with DTP 


programs. 

On the other hand, no driver is supplied 
for CAD programs (which aren't particu- 
larly amenable to portrait format), and the 
results with normal DOS applications 
(WordStar, for example), are less than 
thrilling. No device drivers or program 
patches are included to enable more than 
the wswal 25 lines of text with these appii- 
cations. 

Even though all 66 lines are used when 
displaying a DOS directory, the image 












The Princeton 
LM-300 portrait 
monitor's screen has 
the same dimensions 
as a standard 
printed page, a boon 
for desktop 
publishing users. 
Software drivers are 
limited to Windows 
and GEM, making it 
best suited for use 
with PageMaker and 
Ventura Desklop 
Publisher. 















isn’t what you might expect. Rather than 
scrolling like a conventional monitor, the 
LM-300 writes 66 lines to the screen and 
then begins writing over the image from 
the top (after leaving a 1-inch clear space) 
of the screen. 

A utility program is included to enable 
scrolling, but operating in that mode is 
considerably slower. Should you care to 
copy the screen contents to the printer, be 
advised that the DOS Shift-Pr'Sc com- 
Maid copies only the first 25 lines of the 
display, regardless of what is actually on 
the monitor. 

The LM-300 has a quality image with a 
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Choose your favorite. $475 


We're not selling printers, but a new networking device that'll 
make it seem like you have an extra one. Or two or three. 

The Buffalo® SX can actually multiply the effectiveness 
of laser printers, dot matrix and daisy wheel printers, modems, 
and plotters. Anyone can send work to any printer—even when 
its busy—and go back to work immediately. So it can save you 
thousands of dollars on extra printers you don’t buy. 


All the right connections 

The Buffalo SX is an intelligent buffer, switcher and interface 
converter all in one. It allows several PC users to select any output 
device connected to the network. 

There are ten ports—five parallel and five serial. Five can handle 
either input or output. So you have lots of options. Seven 
PCs sharing three peripherals. Two PCs sharing eight peripherals. 
Or any combination between. 

But that's only the beginning. You can link more SXs together 
to share a set of peripherals with any number of PCs (of 
course, when you get up into the dozens, you might need 
another laser). 


Power windows & automatic transmission 
To set up the SX, just plug it in and define the ports using the 
switches and software provided. Concise documentation tells you 
how. lf you have a question, call our toll-free support line. 

When someone's ready to 
print, they simply use the handy 
little menu that pops up on 
screen with the names you've 
chosen. Call your printers 
Martha, Chatterbox, Relic, Ce) 
whatever. 

The SX does the rest. 
It handles interface con- 
versions, making parallel 
and serial machines 


Te Leen 


Just one of dozens of network configurations possible with the versatile SX 


HEEB Saaiia 





work together. Yes, it even lets IBM* and compatible PCs 
share a laser with no fiddling. And PCs can exchange files with 
communications software. 

Best of all, it stores print jobs in its large buffer and feeds data 
to the printers automatically. So people can use their computers 
within seconds. (“Large” means a standard 256K memory, 
expandable to one full megabyte.) 


Free software bonus 


Order now and receive $100 worth of productivity tools free: 

O HyperKey™ Keyboard Enhancer—increases speed and 
accuracy dramatically. Instant on-off for repeat keys! 

© HyperDrive™ Disk Caching—makes applications run 3-5 
times as fast. Fully utilizes Above™ Board memory. 

O Print Booster™ for 1-2-3°—frees your PC about four times 
faster when printing graphs. 


All you stand to lose are long coffee breaks 
If you've tried a printer buffer, you know how limited most are. 
The SX is different. It’s the slickest productivity booster this side 
of a $10,000 LAN. It's so dependable, it comes with a full one-year 
warranty. Plus this money-back guarantee: 

Order a Buffalo SX. Try it for 45 days. If you can part with it, send 
it back for an immediate refund. No questions asked. And you 
can keep the productivity software. 

We're certain you won't give 
it up once you've tried it. We 
think you'll add more. Ask about 
our other low-cost buffer/ 
switchers too. There's one for 

every application imaginable. 

Call now. UseVisa, 
MasterCard or American 
Express. You'll save hours 
of frustration. Plus the cost 
of another laser! 


(800) 345-2356 
In Califomia (800) 543-2356 


TT 
*This special direct introductory price will change without notice after the first 5,000 Buffalo boxes are shipped. You must mention this code number to qualify’ PM3-29 


21987 tela extn Rufio sa rapired necierark of Matin. We Pipes aod Drpetane ae uesrnana a pein Print Booster ot a trademare of Buitfoln Products @M and 1 2-3 are regstered trademarts of intemabonal Busnes Mechines 
intel Logetypes shown 


and Lotus Development Above 5 a trademark of above are Yademarks of thew 
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| low glare level and no perceived flicker. 
| This display is high in contrast, and char- 
acters remain sharp right to the comers. 
Some pincushion distortion (where lines 
along the outer edges bow in) was present, 
but not enough to matter. 

The display adapter that Princeton uses 
with the portrait monitor, the LaserPage 
adapter, is made for the company by New 
Image Technology. The single full-length 
board shows excellent layout design and 
workmanship, but the lack of a dedicated 
CRT controller makes it a tad slow when 
compared to most of the landscape display 
systems. 

The LM-300 board has !,200- by 
| ,664-pixel resolution, resulting in a den- 
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Princeton Graphic Systems’ landscape 
paper-white monitor, the LM-301,, 
Produces high-contrast, flicker-free 
images and is supplied witha 
comprehensive set of software drivers. 





sity of 150 dots per inch when equipped 
with 5f2K of video memory. Additional 
edge-mounted RAM chips can be added to 
take this up to [MB and increase the dis- 
play density to 300 dots per inch, the same 
as with most laser printers. 

Software drivers currently available for 
the LM-300 are limited to Microsoft Win- 
dows and GEM, making it suitable for the 
two best-selling DTP programs: Page- 
Maker and Ventura Desktop Publisher. 
For those applications, this portrait-format 
monitor is pleasant to use. However, its 
lack of full-screen operation with conven- 
tional applications (especially word pro- 
cessors and spreadsheets) makes it less 
than ideal as the sole monitor on a system. 











LM-301_ The LM-301 is the sibling that 
followed the conservative path into adult- 
hood, which, in this instance, means land- 
scape format. Although it follows an old 
path, the conventional display layout will 
likely prove the more useful of the two for 
the majority of applications. 

Like the LM-300, this model is housed 
in ahandsome light-gray plastic enclosure, 
and though the display screen is listed as a 
15-inch diagonal, my ruler again shows it 
to measure only 13% inches. This differ- 
ence may seem small, but if someone were 
to make a mismeasurement of nearly 10 
percent in your paycheck, you would cer- 
tainly raise a stink. So much for truth in ad- 
vertising. 

The small display area makes DTP ses- 
sions more difficult than they could be, but 
image quality is certainly up tothe task. As 
with the LM-300, glare level was per- 
ceived to be a bit below average, and the 
noninterlaced display image was totally 
flicker-free. No linear distortion was ob- 
served, and the characters remained clear 
right into the comers. 

Of more importance for DTP aficiona- 
dos, though, may be the extremely high 
contrast levels of which the LM-301 is ca- 
pable. Even with the brightness control 
tumed up toan uncomfortably bright level, 
the background remained a rich black. A 
similar-quality image was seen when we 
ran a white-on-black application such as 
AutoCAD. 

Again, both brightness and contrast 
controls are provided, mounted on the 
lower-right edge of the display housing. 
Six-foot video and power cables make in- 
stallation to a floor-mounted CPU an easy 
task, and the tilt/swivel base helps elimi- 
nate background glare. 

The display adapter (called the PG- 
1600 and made for Princeton by Comer- 
stone Technology) is above average in 
quality, using only one wire jumper. A 
bank of eight selectable jumpers allows 
you to choose the emulation mode (CGA 
or MDA) for conventional applications 
and also allows coresident operation with 
another monitor on the system. 

One small problem with the CGA and 
MDA emulation modes, however, is the 
small video image. The image utilizes only 
a9%-inch area of the screen; it isn’t some- 
thing you would want to use very often. 
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The sans-serif characters are also rather 
boxy and generally less legible than the 
standard serif characters created by stan- 
dard CGA and MDA boards, but then 
again they're more attractive. 

The board is based on the Motorola 
6845 graphics coprocessor chip, with ex- 
cellent execution speed running unforgiv- 
ing programs like AutoCAD. Part of that 
speed is attributable to the full support for 
the AT’s 16-bit bus. For operation in PCs 
and XTs, the bus automatically adjusts for 
their 8-bit bus architecture. 

A note of caution about the PG-1600 
board: it is powered by the monitor, and 
power should be applied to the monitor be- 
fore the CPU. I tried tuming them on at the 
same time by means of a powerstnip with 
no problems. 

Software drivers supplied with the LM- 
301 include those for AutoCAD, Microsoft 
Windows, GEM, and Ventura Desktop 
Publisher, There is also a comprehensive 
diagnostic program that can help you dur- 
ing unusual installations, or if you fail to 
read the setup instructions fully, 

Given its reasonable price and high res- 
olution, the LM-301 should prove popular 
for CAD and DTP applications for those 
on a limited budget, but the small display 
area when emulating standard video 
modes makes it merely adequate for every- 
day use with conventional applications. 


SIGMA DESIGNS INC. 
Sigma Laser View Plus 


It would seem that everyone is snapping up 
the Moniterm paper-white monitor in the 
value-added-reseller market, but in all 
honesty, nobody does it better than Sigma 
Designs. The Sigma combination of soft- 
ware and a versatile controller board, in 
fact, make the LaserView seem like an en- 
tirely new product. But since the Laser- 
View is actually based on a Moniterm 
product, I refer you to that review for a 

| physical description. After all, we should 
give credit where credit is due. 

The original LaserView was graced 
with one of the highest resolutions avail- 

| able for the PC (1,664 by 1,200 pixels), 
making it perfect for CAD programs. Un- 
fortunately, its inability to handle standard 

DOS text meant that a second monitor was 
a necessity. 
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Since our last reviews, Sigma Designs has 
added MDA emulation to its LaserView 
Plus, extending the monitor's suitability to 
include everyday applications. The 19-inch 
screen area will please desktop publishing 
users. 








But all that has been fixed with the 
$2,395 LaserView Plus, which now emu- 
lates IBM’s MDA mode; the credit for the 
transformation goes to Sigma’s new video 
controller. Made up of a full-length main 
board with a similar-sized daughtercard at- 
tached, it generally exhibits above-average 
workmanship. Sadly, the board once again 
came with the markings sandpapered off 
most of the integrated circuits. It sure 
would be nice to know just what makes 
this board tick, especially since it runs so 
well. 

The MDA emulator finally allows the 
big display to handle conventional applica- 
tions like word processors and spread- 


) sheets, and it works well enough that a sec- 





Sigma LaserView Plus 

Sigma Designs Inc. 

46501 Landing Pkwy. 

Fremont, CA 94538 

(415) 770-0100 

List Price: $2,395 

Requires: Full-length slot, DOS 2.0 or later. 
In Short: One of the highest-performance 
paper-white monitors finally gets a new con- 
troller board thal can emulale IBM’s MDA 
display. What was once a rronitor suitable 
only to DTP and CAD is now suilable for 
conventional software as well. 
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ond monitor becomes superfluous. The 
characters are fully formed, high-contrast, 
and legible, but not quite as good of those 
on the NEC MonoGraph or Amdek/Wyse 
monitors. The image is displayed in a 14- 
inch (diagonal) area in the center of the 
screen, leaving just over an inch of border 
all around. 


DISPLAY SCROLLING The display 
area is updated reasonably quickly, but 
scrolling through a directory takes a bit of 
getting used to. Rather than scrolling line 
by line, the LaserView Plus jumps two 
lines at a time, no doubt in an effort to 
speed things up. Execution speed is further 
enhanced by exploiting the AT’s 16-bit 
bus, but the board will fall back to 8-bit 





mode automatically when installed ina PC | 


or XT. 

Of equal importance to owners of older 
PCs is that the board gets its power from 
the monitor, sparing the hassle of having to 
upgrade the anemic power supply on those 
early machines. 

Where the LaserView Plus really ex- 
cels is with AutoCAD. Here, the ultra-high 
resolution (approaching that of Sun and 
Apollo workstations) results in razor-sharp 
white lines drawn on a rich black back- 
ground. Furthermore, the display is free of 
any linear distortion. 

The desktop publishing community 
will no doubt appreciate the Sigma’s big 
screen area: that 19-inch area comes in 
handy when designing a two-page layout. 
And because the display is not interlaced, 
there is none of the image shimmer that 
plagues some other monitors and is most 
evident on a white background. 

Software drivers supplied with the La- 
serView Plus include Microsoft Windows, 
GEM, Ventura Desktop Publisher, Auto- 
CAD, Lotus !-2-3, and Symphony. The 
Lotus drivers use only the higher resolu- 
tion for displaying graphics images, and 
the spreadsheets themselves are limited to 
MDA mode. Also part of the package is a 
copy of Z-Soft's PC Paintbrush, with a 
driver for the LaserView Plus. It should be 
just the ticket for drawing illustrations to 
be incorporated into DTP layouts. 

All in all, the excellent LaserView Plus 
display sysem 4s no longer strictly a spe- 
cial-purpose device, but a monitor that can 
handle most standard applications as well. 


















FAXAN USA CORP. 
Taxan Crystal View 


Only one monitor received PC Magazine's 
Editor’s Choice when we last examined 
paper-white monitors: Taxan’s Crystal 
View. Its competitors have narrowed the 
gap significantly in the intervening 
months, but the big Taxan, though largely 
unchanged, need make no apologies for its 
performance. 

The $2,195 Crystal View's ample dis- 
play screen (listed as 19 inches diagonally, 
but measuring a bit smaller, at 18% inch- 
es) is enclosed in an equally immense plas- 


tic case of pleasing lines. Even though its 
45-pound weight caused no damage when 
perched atop an AT, the arrangement did 
look a bit foolish. A better approach would 
be to mount the CPU in a stand on its side 
next to the desk, with only the monitor and 
keyboard on the work surface. To help fa- 
cilitate such an arrangement, Taxan has 
thoughtfully provided 6-foot video and 
power cables. 

A tilt-and-swivel base is incorporated 
into the bottom of the housing with good 
intent: to reduce glare from bright back- 
lighting common in most office environ- 
ments. It helps, but an etched screen finish 


Jib BOTAN 
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The 18'A-inch display of the Taxan Crystal 
View renders graphics-based images as 
crisply as any, with unusually high 
contrast. Image shimmering is absent, 
thanks to the noninterlaced design. 


PC MAGAZINE ® MARCH29,1988 
188 


QIC 286-12C The Basic System 

80286-12 running at 8 and 12 MHz, speed selection from the 
keyboard, 0 wait state design, 1MB , four 16-bit and four 8-bit 
expansion slots, 1.2M8 floppy/101 key keyboard, combined 
floppy and hard disk controller, 192W power supply, system 
clock/calendar with battery backup. Made in the U.S.A. 
SEGA'S stem). ..0.scele cea cls ecss sce «91,5070 
*Monographics System ......2..0+02 91,500 


QIC 286-10B The Basic System 

80286-10 running at 8 and 10MHz, speed selection from 
keyboard, 0 wait state design, wait state configurable, 512K 
DRAM expandable to1024K, six 16-bit and two 8-bit expansion 
slots, 1.2 M8 floppy /84 keyboard, combined floppy and hard 
disk controller, 192W power supply, clock/calendar with battery 
backup, 2 serial and 1 parallel port. 

SEGASSysteltin. oleae ciciels te « oleielele'o olelalele 9,720 
*Monographics System .....++2ees+e00-$1,390 
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QIC 286-8 The Basic System 

80286-8 running at 6 and 8MHz, $12K DRAM expandable to 
1024, six 16-bit and two 8-bit expansion slots, 1.2 M8 
floppy/101 key keyboard, combined floppy and hard disk 
controller, 192W power supply, clock/calendar with battery 
backup. Made in the U.S.A. 

*EGA System ...-.ccccsccccccccccc ee 091/309 
*Monographics System ........+eceseeee $999 


Call about our Hard disk drives, Modems, Tape 8ack-ups and 
many more. Corporate and University P.O.’s are welcome, 
Dealer and quantity discounts are available, 30-day money back 
guarantee, All prices are subject to change without notice. 
*Comes with video adapter and monitor, 


To order a QIC computer 
(SALES Byes 7 


(Technical Support) 
(Fax Number) ......... 


Gic RESEARCH 
INCORPORATEO 
1961 Concourse Drive, Suite C 
N. San Jose, Calif. 94131 


QIC is not affiliated with MDS Quantel, Inc. 
‘ONC-06-02/08 






- (408) 432-8880 
(408) 432-7520 
bom (408) 432-1250 
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Everything 
You Need! 
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foe sti The 
, Critics’ Choice! 


\ “World Class Winner" — 
\ PC Worid readership 
“TurboTox—Simply the beat 
fax prep software aver 
written “= Jim Seymour 
“Tripia Crown form 
Preperotion, tex plenning end 
alagantly written software’ — 
Monay Megazine 
‘it mokes doing your fexes 
eimost fun"—PC Megazine 
“TurboTex tekes the prize for 
most forme” —infoWorld 


* All nha tax law chengea, Includes the new forms! 
* FAST—ecomplete tax caiculation in3 seconds. ~~ 
_ © Easy To Use—pop-up menus and windows. j 
® Over 35 forms—all the forms you'll ever need 
_ © tRS Approved Dot Matrix 1040—for your IBM/Epson. 
® Also...Pin-feed 1040s Included 
© IRS Approved printouts on your personal printer ! 
- me een Tekan f gua only ig, TurboTex can't 
2 io is print the mone; 
Bou: Qutck-Link Forms Locator—so you can PC World vi 
easily find the appropriate form by subject. - 
* Fuli Deprecietion Support { 
* Automatic Supporting Schedules 
« Pop-up Cetculetor and Notepad 
« Full Override Capability 
* 1986 Planning included FREE! 
* Doeumentetion—the most 
complete you'll find anywhere 
_* Dete Examiner—helps pinpoint 
any omissions in the return 
* Rapid “Hot key" movement 
from form to form 
* On-line Help 


ferscareicine seniors tal Ea 
TS 
oa Shipping ie newuded CA 
residents 6% suleaiax ~ 
WisaiMG accepted version 
y Mert ile ae” 


SPECIAL OFFERI! 
While supplies tast 
Free copy of the Price 
Weterhouse Persone! 
Tex Advisor Included 
with your direct ordes. 


“TurboTox /a still the eesiest 
personal tax return on the 
Market to usa and learn’ — 
PC Magazina 


Tex Preparers: 

Our professional level Fae 
TurboTax Pro Series/1040, hi 

becoma the best selling software for 
in-house preparation To find o 

why, ceil or write. Ask aboul ai 
1120-1120S and 1065 peckeges 


TurboTax Does States, Too! 


Why not complete the chore with a TurboTax 
State return program. TurboTax is the ONLY 
personal program with 26 integreted stete 
tax peckages. Only $401! 


\ ¥ 
oO TurboTax sn 
D Minimat or no tax , 


Omaybe next yeer k 


z 7, Inc. 
5045 Shorehem Plece, Site 100 
San Diego. CA 92122 

(619) 453-8722 


ORDER LINE 


1-800-782-1120 


Outside California 
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would be most welcome, since the large 
display screen is particularly vulnerable to 
glare. 

Disregarding the Crystal View's im- 
posing physical dimensions, though, it 
can’t help but instantly befriend CAD and 
DTP operators. The big screen renders 
graphics-based images such as these as 
crisply as any, with unusually high con- 
trast. Windows graphics programs, like 
PageMaker, are crisp and legible over the 
entire display area. Image shimmer, a 
common problem with programs that dis- 
play black text on a white background, is 
totally absent, thanks to the noninterlaced 
design. 

Although the resolution is only aver- 
age, at | ,280 by 960 pixels, it functions ca- 
pably when displaying two full pages of 
text on a single screen. Not only is the im- 
age accurate in terms of the black-and- 
white image expected from a laser printer, 
but its layout will be faithfully rendered as 
well. 

AutoCAD users will be equally pleased 
with the results. In black-on-white mode, 


there is no smearing of the image, even in 
the comers. Perhaps as important, there is 
no visible linear distortion. Few things can 
be worse for a designer than to have 
straight lines suddenly develop the curva- 
ture of barrel staves when showing off his 
work to his friends. 


EXCELLENT PRESENTATION The 
Crystal View’s sharp presentation is not 
limited to specialized graphics software. It 


EDITOR’S 
CHOICE 


Tanan Crystal View 

Taxan USA Corp. 

18005 Cortney Ct. 

City of Industry, CA 91748 

(818) 810-1291 

List Price: $2,195 

Requires: 128K RAM. full-length slot; DOS 
3.1 or later. 

In Short: Winner of last year’s Editor’s 
Chotce, the Crystal View 1s still one of the 
best all-purpose paper-white monitors avail- 
able. The excellent CGA emulator comple- 
ments its capable performance with both 
CAD and DTP applications. 
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Your free ticket 
to The Source: 


Subscribe to The Source before May 15, 1988. 
Save $49.95 and receive a $15 usage credit. 


Send the coupon below or call 
The Source right now. We'll waive our 
standard $49.95 registration fee and give 
you up to 244 hours of free online time 
to get s ; 
The Source is the best place to start 
learning about online communications. 
Along with your usage credit, our step-by- 





easy-to-use electronic communication 
services. Like an investor services package 
with automated portfolio management. 
Instant access to news from AP. UPI, 
USA Today and The Washington Post. 
Grolier’s full-text, online encyclopedia. 
Siecel Interest Groups. Electronic mail. 
cc software. Airline fares and schedules. 





step tutorial shows you how to And much more. 

use The Source without paying All at very competitive 

a penny in online charges. It’s online charges.* 

the only online service that But you have to act now. 

doesn't make you pay © This offer ends May 15, 

to learn. 1988. To get your free regis- 

See | eae sae 
a 

ping through a collec- call 1- an 

tion of the world’s yaa leSourve tia give our representative this 

re ae informa- [9 ee ‘ claim number, 78K VT45. 
tabases and —_ a 1% \ Or mail the coupon below. 


tion 


| Tosubscribe to The Sor — i ordered) and all charges | 
| just mail this coupon. Or call INFORMATIONNETWORK = ON] My account (including | 

e Source toll-free at The $10 subscri oe fee) to: l 
: 1-800-336-3366 and give » CVisa Ci MasterCard 





our representative Claim, —_The most powerful resource any personal computer can have. Discover™ | 
™ <number, 78KVT45. 5 American Express, 

\ Peery want to Sibecribe to The Source and Credit card #. ——— | 

e advantage of your free registration offer ie 
| and $15 usage credit. parunton ee = 
ee 7 OD Alsosend me the SourcePak User's Manual Add —o 
l (shown) at a special reduced rate of $12.95 cress : yy 
(plus $3.50 postage and handling*). Regularly City—_________State____ Zip______ 
| $21.95—Save over 40%! Mother's maiden name = r= | 
| MAIL TO: The Source, 1616 Anderson Rd., PC type | 
| cman enone | 
jer expires: he wil Li iT rminute rates, 
| *Subscribers to The Source are assessed a $10 subscription fee each month. In Virginia, Sones U.S. cull 1-703-821-6666. | 
This fee is credited toward your first $10 in online charges. $15 credit applies “Airmail charges outside the U.S. will be added to your bill. 

toward usage charges and subscription fees. When your credit is exhausted, Discover5™ is a service mark of Discover Card Services, Inc. | 


The Source® is a registered service mark of Source Telecomputing Corporation. © 1988 Source Telecomputing Corporation. 


2,435 Pied disk files read 


Dichette Unit 08:29 Elapeed tine 63:03 
ee RR 


FaliBak (tn) Veraion 
t 1986 1907 Usetlake Data Cérp P.6 
320-1042 





3.6 MEG PER MINUTE! 
PC FullBak is the FASTEST! PC-FullBak passes the TESTS 
The accompanying screen tells the whole story! It's not “PC Week tests disclosed that PC-FullBak is 12% faster 
sensitive to your CPU speed. Run it on an IBM PC,XT, AT, than Fastback. PC-FullBak is heartily recommended.”— 
or PS/2 30, 50, 80 or true hardware compatible at 8, 12, PC Week 


16—even 20 mhz. 
“PC-FullBak is the least expensive program. I judged it 
PC-FullBak is SIMPLE! the easiest to use.” 
Use the light-bar menu interface or choose to issue your —M. Bryan, LOTUS Magazine 
orders from the command line or batch file. 
At your dealer now or order direct. Volume purchases & 
PC-FullBak is THOROUGH! site licensing available. 
PC-FullBak allows you to back up, compare, or restore an 
entire hard drive with or without sub-directories, a sin- 
gle sub-directory, or an individual file. You may even ap- 


pend new files to the end of your backup set. 
$59.95 


PC-FullBak is INEXPENSIVE! *+$5.00 S&H 
From the people who gave you PathMinder and 
SafetyNet you would expect value. How does $59.95° 


strike your pocketbook? 
CQWESTLAKE DATA 


*PS/2 Isa trademark of 19M (512)328—1041/P.0. BOX 1711/AUSTIN, TX 78767 











works with similar finesse with ordinary 
DOS applications as well. The only emu- 
lation mode supported is the familiar CGA 
mode, but that seems more than adequate. 
Large, legible characters are displayed 
from any word processor or spreadsheet 
with all of the high contrast their graphics- 
based counterparts would have. If there is 
any fault to be found with the CGA emula- 
tion mode, it may be that the resulting im- 
age (it fills the entire viewing area) is actu- 
ally a bit too large—a bit uncomfortable 
when viewed from a ot distance. If 




















a The Crystal View’s 
sharp presentation is 
not limited to 
specialized graphics 
software. It works with 
finesse with ordinary 
DOS applications. 









you're someone who likes to recline in a 
big rocker with the keyboard on your lap, 
though, it should be just about perfect. 

Intel’s 82786 graphics coprocessor 
serves as the foundation for the Taxan TX- 
1280 graphics adapter board. That plus the 
single ROM chip are the only socketed 
components, the remaining components 
being firmly soldered into place. A single 
block off our user-selectable jumpers al- 
lows for setting the interrupt request vec- 
tor. Although the board doesn’t exploit the 
AT’s 16-bit architecture (it uses only the 8- 
bit bus structure originally intended for 
PCs and XTs), execution is adequately fast 
when running AutoCAD—a killer if ever 
there was one. For DTP programs, Tax- 
an’s font-caching circuitry makes it com- 
petitive with all the rest. 

One warming for older PC owners: this 
board requires a significant amount of 
power from the PC’s bus: 18 watts, to be 
exact. If you have installed anything at all 
in one of these CPUs (with their paltry 65- 
watt power source), chances are that a 
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ACCOUNTING AT ITS Teel 


Professional Accounting Systems 
FOR PC-DOS:: & MS-DOS 


COMPARE AND SAVE 


SS Stress == : 






All 
for the 
Price of 


7 $4 3950 


Includes: General Ledger, Accounts 
Receivable, Accounts Payable, 
Order Entry/Invoicing, Inventory & 
Payroll. 


1. Menu Driven with 2 halp references. 
2. Multi Company & Multi Departments 
with ledgar consolidation. 

3. Report Generator/Usar designed 
financial reports. 

4. Prints checks, statemants, We's 
and Invoices. 

5. Complete audit trail. 

6. Fully integrated or stand alone. 

7, Up to 15 alphanumerics for Account 
Numbers. 

8. Sampla data files included. 


500 pege documentation included with 
worksheeta. 


30 Day Money Back Guarantee — 
Restocking Fee Applicable 


ACT 1 series is UPGRADEABLE to 
Cougar's ACT 2 series, which has record 


and file locking for operating on Network 
| systems. ACT 1 data files are automatically 
| compatible for ACT 2. 





SS COUGAR = 


== VOUNTAIN== 


S-O-F-T-W-A-R-E. 
2609 Kootena, Box 6888, Boise’ 10 83707, 208-344-2540 
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Featuring our 
Newest Addition 


Bs Look UP Windows 








They appear on each application 


listed below. 


“There was hardly any contest for the Best 
Buy of the Yeer in application software. 
ACT 1 must de judged against others costing 
more then ten times the price.” 

Mr. Stan Veit 

Editor & Publisher 

Computer Shopper Magazine 
“We have tried OAC and TAS. They now 
collect dust an our shelves because they do 


not compare to ACT 1.” 
Mr. Tom Atkinson 
President 


York X-Ray, Inc. 
“We have used both GP! end Peachtree. 
Your ACT 1 and ACT 2 outperform both of 
them.” 


Mr. Patrick Benjamin 
Benjies Business Center 





ie Cougar Mountain Software A 


P.O, Box 6886 * Boise, Idaho 89707 | 


| Please rush me one 

' $439.50 plus S&H 

( Idaho residents add 5% seles tax 

| Shipping & Hendling 

1 Check CO Money Order 
1g MasterCard O VISA 
lo AMEX ($1.50 extra) 


| 

l 

l 

| 

( 

( 

( 

{ 

oe 
{ Expires | 
| peepee ee 
' Company 
| St. Address l 
! 

{City / 
a | a 
| 

( 

( 

l 

l 


| Phone 


Specity whether 51” or Se" disk 











required 


call 800-344-2540 


The discerning USERS did it again. They voted ACT 1 
the Best Buy of the Year. 2 consecutive years. 





We Can Handle 
Characters Like These. 


Show most scanners 
anything but an image and 
they’re at a loss for words. 

Which is why we'd like 





being able to scan photo- 
graphs and art as high- 
quality images, which we 
happen to do very well. But 
we also believe in the power 
of words. Which, not surpris- 
ingly, make up 80% of all 
desktop publishing. 

To prove it, we've 
designed two new series of 
DEST scanners. 

So now while scanning 

hotographs, illustrations, 
logos, mastheads and 
graphics into your Macintosh” 
Plus, Macintosh SE, Macin- 
tosh II, IBM? compatible PC 





or PS/2? you'll find it just as 
easy to get a word in, too. 
In the time you'll save 
by not retyping documents 
you'll raise your office liter- 
acy rate. Our scanners read more business fonts _ edgefeed design. 
faster and more accurately than any other scanner. They scan up to 256 levels of grey-scale 
Including first pass dot matrix, laser and daisy data, giving magazine-like quality results when 
wheel print. ‘ 4 printed on high resolution equipment like : 
And everything on your screen willlook like phototypesetters. 
it did on the page. Making it easy for you to edit And they feature variable resolution scan- 
information. ning up to 300 dots per inch at speeds of up to 
GET A WORD IN EDGEWISE nine seconds a page. 
WITH OUR PC SCAN 2000 SERIES. An optional automatic docurnens fredes has 


Our PC Scan 2000 Series scanners use an a 35 sheet capacity 


As Well As 
Characters Like These. 


THE BIG EVENT 


The Marketing Events Newsletter Of The 


Civie Arena Manager 





fesue Number 3S 


Spring/Summer 1968 





_ _ Event Staff Pin 
Big Attendance Figures On 
Wrestling Matches 


“Let me tell you one thing. Do 
you really think J care who [ havero 
beat to a pulp to defend my heit? That 
as, 1f } can find anyone without a wide 
yeller streak down his back to take me. 
on. My daddy always sud. ‘If you 
can’t stand the heat, kick out a win- 
dow.’ And brother, | see a lot of broken 
Blass!” 

‘The rantings of amad man? 
Perhaps. Bul “The Human Sledgc- 
Hammer” and dozens of other wrestlers 
like fim are just mad enough to bong 
wrestling fans hy the thousands to civic 
arenas all across the country. 

For many marketing managers 
wresthng matches have become the 
tock concert altractions of the ‘804 

“Wrestling is a proven sports attractton.” says Bernie Turk, evenis manager 
for the Los Angeles County Sports Dome. 

“It seems everytime you Mip through the channels on your television, you 
fun across u wresilimg match. They ‘re on Saturday moming cartoons, You go ina 
Toy store and you see their action dolls, People just can't scem to get enough of 
them.” 

Industry attendance figures seem to prove Turk’s point. 

In the first two months of the year, there were 37 wrestling matches held m 
the country From a 57,000 seat arena im Denver to 2 3,000 seat junior college 
gym in Raleigh. Total attendance for the matches has been estimated to be sn 
excess of $00,000. 

And it doesn't show any sign of slowing down, 


More Facilities Benefiting From Hotel Tax 


Seattle and Bismarck. North convention, meeting and entertainment 
Dakota are just 1wo cities that have facilities. 
passed legislation to enact an “enter. “It's worked wonders for us.” says 
tainment tax.” Hotel and motel Linda Connell, the chasrperson of the 
tooms, along with restaurants, add a Bismarck Meetings Group “The 
ureharge to each customer's bill to amount of the tax, which vanes depend- 
help finance improvements to public tng on the item taxed, hasn't affected 








Manager Marty “The Mink” Mintz with 
“The Human SledgeHammer” 


PARK A FLATBED IN YOUR OFFICE 
WITH OUR PC SCAN 1000 SERIES. ° 


Our PC Scan 1000 Series scanners use a flat- 





us negatively in any way at all.” 

“We were a little leery at first of 
visitors complaining about the tax, but 
it'a so little no one seems to really 
notice. But even though it scems small, 
it really adds up quickly.” 

How has the tax helped Bismarck? 

“Very well,” according to Con- 
act “This spnng we'll be financing 
over 15,000 new square feet of exhibi- 
tion spuce for our convention center, 
That's space that otherwise wouldn't 
have been available. Uniexs we passed 
a band tssuc— which never seems to be 
avery popular idea.” 

For more information on how your 
elty can benefit from simular legista- 
tron, please contact the public affairs 
office of The Big Event 


Deadline 
Approaching For 
ext Month’s 


Articles 
Remember, the deadline for all 
articles submitted to The Big Event is 
the 10th of each preceding month. 
Send your pieces, double-spaced 
please, to Carol East, Events Coordina- 
tor, POB 8384, Scattle, WA 89382. 


Dates 
To Remember 


Executive Meetiog 
Planners Associatioo 
June 13-18 

s, Missouri 
National Events Association 
August 18-22 


Portland, Oregon 


For full information, 
Bee? contact the association. 


has variable scanning 
resolution of up to 300 dots 
per inch. 

Both series offer image 
sizing from 13% to 200% of 
the original size. 

WE'LL RUN 
FOR ANY OFFICE. 

The PC Scan 1000 and 
2000 Series are supported 
by our Publish Pac™ and 
Text Pac™ software. 

Publish Pac provides 
image sizing, scrolling and 
scanning capabilities as 
well as text entry for desk- 
top publishing programs. 

After scanning your 
images use SuperPaint™ or 
PC Paintbrush™ software 
(included with Publish Pac) 
to annotate and crop them 
before transferring them 






























into programs like Page- 
Maker,” ImageStudio™ or 
Ventura Publisher.” 

Text Pac, our charac- 
r recognition software, 
utomatically formats text 


as it scans for today’s most popular DOS-based 
word processing programs. 


with a single keystroke. 


bed design which lets you easily place open books, 
magazines and original artwork right on top of the 


scanner, like a copying machine. 


If you’d like more information on our 
desktop scanners, call 800-538-7582 outside Cali- 
fornia. Or 408-946-7100 inside California. 


The PC Scan 1000 Series can scan a page in And well show 
20 seconds, and with an optional automatic docu- —_—-you how to avoid buy- 
ment feeder has a capacity of 20 pages. ing a scanner with 
Plus, it has 16 levels of grey-scaling and it a character flaw. 
© 1988 DEST Corporation PC Scan is a trademark of DEST Corporation (not to be confuaed with PC Scanner, a trademark of Caere Corporation), Other numesindicated by ~ or * are trademarks 


and/or tradenames of their reapective manufacturera 
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larger power supply will be required to use 
the Crystal View. A similar warning is in 
order for owners of systems without cool- 
ing fans, like Digital Equipment’s VAX- 
mate: this board runs dot. 

Software support for the Crystal View 
is currently adequate, but not outstanding. 
Drivers are supplied for AutoCAD, Micro- 
soft Windows, GEM, and Ventura Desktop 
Publisher. As these displays become more 
popular, more drivers are sure to follow. 

Exquisitely legible and allowing both 
standard DOS applications and graphics- 
based interfaces, the Crystal View is once 
again an excellent selection. Some may 






ery program ever written supports CGA 
mode. 





THOMSON INFORMATION 
SYSTEMS CORP. 
Thomson 980W 
The Thomsom 980W is one of the display 
systems we examined during our last look 
at paper-white monitors several months 
back, and the reunion was rather like driv- 
ing a sports car in a snowstorm—a frustrat- 
ing mixture of fun and disappointment. 
The good news is that image quality has 
noticeably improved since our last look at 
the monitor. The bad news is that it still has 
along way to go when compared with the 
competition. 

Given what seems to be an acre of dis- 
play area, the $2,290 980W would appear 
to be the ideal monitor for DTP applica- 


Mee act FILE 


Thomson 980W 

Thomson Information Systems Corp. 

5731 W. Slauson Ave. 

Culver City, CA 90230 

(800) 325-0464 

List Price: $2,290 

Requires: One full-length slot; DOS 2.1 or 
later. 

In Short: Slowly improving, the Thomson 
980W has matured to the point where it is no 
longer an embarrassment to own. Still, 
paper-white systems that are generally supe- 
Tior are available for close to its price. 
CIRCLE 684 ON READER SERVICE CARD. 







question the lack of emulation modes other | 
than CGA, but the truth is that virtually ev- | 
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tions, but the quality of the image indicates 
otherwise. When the brightness level is 
turned up high enough to overcome the 
high background illumination in a well-lit 
office, the display quality deteriorates sig- 
nificantly. Everywhere but in the center of 
the screen, the characters begin to smear 
into the background. The result is fuzzi- 
ness caused by a reduction in contrast. 
Even at its best, with the contrast con- 
trol set to maximum and the brightness 
control at about two-thirds maximum, the 
980W’s overall image contrast is less than 
that of some of its peers. Where most of 
the competitors produce a crisp black-on- 
white imate, the Thomson’s contrast level 
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The Thomson 980W has improved since last 
reviewed, butt still suffers from fuzziness 
and low contrast. The controller, however, 
is excellent, with high assembly quality ond 
blistering refresh rote. 







is closer to that of a quality black-and- 
white television set. Adequate now, per- 
haps, but less than dazzling. 

The inability to deal adequately with 
high-contrast images was most notable 
when running PageMaker and Ventura 
Desktop Publisher, since their predomi- 
nantly white display seems to overwhelm 
the resolving power of the monitor. The 
Situation is far better with AutoCAD, with 
its black-on-white images. 

For normal DOS applications, the dis- 
play is usable but, again, disappointing. 
On the positive side, it fills the entire dis- 
play area, and the large text characters are 
reasonably crigf'. But the characters them- 
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selves are composed of very sharp, boxy 
pixels that result in an image that is both 
unattractive and somewhat difficult to 
read. 

Physically, the display is quite hand- 
some, although it is beset by all the bulk 
and weight that one would expect in a 
monitor with such a prodigious display 
screen. The largely metal cabinet is one of 
the few with a power switch conveniently 
mounted near the front (most seem to pre- 
fer the back, for unknown reasons). Just 
above the power switch are the contrast 
and brightness controls. The base, adjust- 
able for both tilt and swivel, helps over- 
come the relatively high glare level. 


IMPRESSIVE DISPLAY ADAPTER 
While the monitor’s performance is rather 
lackluster, the same cannot be said of the 
display adapter. Quite simply put, it is a 
technological standout and little less than a 


= Thomson has made a 
great effort toward 
improving the 980W, 
and, to a limited extent, 
it has succeeded. 


work of art. Driven by a Texas Instruments 
34010 graphics coprocessor, it is capable 
of updating the screen at a blistering pace. 
This speed is further enhanced by the AT- 
compatible 16-bit bus, although the unit 
will automatically fall back to 8-bit mode 
when installed in a PC or XT. 

Built almost entirely of surface-mount- 
ed devices, the board’s assembly quality is 
second to none. Eleven DIP switches and a 
conventional slide switch (used to select 
the type of monitor attached to the board) 
are positioned along the top edge of the 
board, allowing them to be changed with- 
out removing the board from the CPU. 

Thomson’s video board (they call it the 
Advanced Graphics Controller) will be of 
even greater interest to those who prefer to 
change monitors depending on application 
(Flight Simalator doesn’t cut it on any 
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e Amdek Monitor/1280 and Wyse WY-700 


« Moniterm Viking Portrait 
e NEC MonoGraph 

e Sigma LaserView Plus 

e Taxan Crystal View 


Which paper-white monitor is best 
turus out to be heavily dependent ou 
the application you'll ase most. lu 
this collection of uoustandard video 
modes, each has its own niche. 

For desktop publishiug aficiona- 
dos, NEC's MonoGraph is an out- 
standing choice. dts exquisitely 
legible display of conveutioual ap- 
plicatious like word processors and 
spreadsheets inakes it one of the 
best choices for an all-purpose wou- 
itor systent, 00, 

AutoCAD owners, ou the other 
hand, are likely to be nore cot- 

| cerned with precise video represen- 
tation of their line drawings, and, 

| for this purpose , the Sigma Laser- 
View Plas is superior. With a reso- 

| lution of 1,664 by 1,200 pixels, 
it rivals atinicompatet-based work- 
stations in image quality. The new- 
found MDA-wode emulation fitally 
gives it the ability to serve as the 
priucipal display. 

Taxau's Crystal View was the 
sole recipient of oar Editor’ s Choice 
the last time aroaud, aud even 





monochrome system). In its standard con- 
figuration (the one we tested), Thomson’s 
AGC video board emulates the IBM CGA 
and MDA boards, as well as the Hercules 
MGA board. An optional daughtercard 
can be attached to allow full EGA emula- 
tion as well. 

The only negative aspect to the AGC 
board is that it is responsible for the medio- 
cre character set when emulating a stan- 
dard IBM display mode. 

The latest support software still lacks 
drivers for Lotus 1-2-3 and Symphony, al- 
though they are listed on the box. In their 
place is a mail-in card for registered users 





though the competition has gotien 
tougher, it remains an excellent all- 
around selection. DTP, CAD, aud 
nortal applications are all haudled 
with aplouth. 

For pure bang for the buck, how- 
ever, the Aindek Mouitor/1280 
(along with its ideatical twin, the 
Wyse WY-700) is hard to beat. With 
drivers for AutoCAD, Lotus |-2-3, 
aud the leading DTP packages, its 
relatively sinall, iuterlaced display 
arca is offset by superb CGA aud 
MDA eutulation. Add those quali- | | 
ties to the reasonable $999 price | 
tag, aud the Anidek becoines the 
best display for occasional DTP aud 
CAD use. ] 

Although geuerally less legible | 
(aud, to some exteut, less ascfal) 
thau their landseape-formuat conu- 
terparts, portrait-forwat monitors 
have their proponents. Moniternt's 
Viking Portrait, with its vast 19-inch 
low-glare display area, aloug with 
deceut (and growing) software sap- 
port, clearly oatclasses its sinaller 
competitors. 





to get the drivers at no cost whenever they 
become a reality. Otherwise, drivers are 
supplied for AatoCAD (Versions 2.60 and 
later) and Microsoft Windows. 

Thomson has made a great effort to- 
ward improving the 980W, and, to a limit- 
ed extent, it has succeeded. Perhaps the 
bigger problem for Thomson is that its 
competitors haven’t exactly been sitting 
around twiddling their thumbs either, and 
their offerings appear to be more desirable 
alternatives. Pi 


Frank Bican is a contribating editor of PC 
Magazine. 





PC MAGAZINE ® MARCH 29,1988 
197 


Intuitive... 


Communications Sofware snatnasomnipresence An 


intuitive feeling that it is right there with you. This feeling comes from features like context sen- 
sitive help, twelve error correcting file transfer protocols with two designed specifically 

to accommodate high speed error correcting modems. Fifteen popular asynchronous 
terminal emulations including the DEC VT102*, TeleVideo 900° series and IBM 

3101". Plus a fully automated dialing directory, and ASPECT*, our powerful script 
command language. These features and more for $75.00. For credit card orders call 
800-626-2723, 24 hours a day. For information call 314-474-8461. Dealer inquiries 

are ag PROCOMM PLUS Intuitive Communications Software by. . 


——————e——————— = 


DATASIOR TECHNOLOGIES INC 


IBM 3s a regutend hodemark of Intermnahonal Business Machunes Corp ° Teinvdeo ut a mgrsiemed trademark of Rierdeo Sysiems, Inc “DEC 1s a regtered trademark of the Dignial Equapment Corporation. * Aspect ss a bademark of Datastorm Tichnologues inc. 
CIRCLE 186 ON READER SERVICE CARD 








@ MASS-STORAGE DEVICES & FRANK BICAN 


New optical drives translate WORM 
technology into high-capacity data storage machines. 


ontinuing advancements in mass-storage 
technology have probably been the most im- 
portant factor in popularizing the personal 
computer, more so than processor power or 
even the ever-expanding diversity of soft- 
ware. After all, you wouldn’t give a hoot 
that the magic box on your desk has a 32-bit 
microprocessor crunching data held in ump- 
teen megabytes of memory if you had to type in both the pro- 
gram and data each time you powered it up. With the advent of 
the hard disk drive, the PC was transformed from a merely de- 
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m@ WORM DRIVES 


PC How a WORM Works 


Media 


Objective Lens 


The WORM uses an integrated 
focusing system for both reading 
from and wnting to the laser disk. 
The coarse positioning mecha- 
nism is similar to that used by 
expensive hard disk systems. 
The fine positioning motor allows 
direct access to a number of 
tracks on the disk without coarse 
motor movement. 


sirable extra to an essential tool that every- 
one from secretaries to database applica- 
tion developers would rather kill for than 
be without. Now we have enough mega- 
bytes of storage to choke an elephant and 
applications that can be executed at what 
seems like the speed of light. 

But is there really such a thing as 
“‘enough’’ storage capacity? Not unless 
you also believe there's a tooth fairy and 
that a lawn mower engine would work just 
fine in a Porsche. The disbelievers among 
us represent the driving force behind the 
advent and future success of optical stor- 
age technology. Before these optical stor- 
age systems became available, all of the 
older systems had one strong common 
bond—magnetic media. The forms ranged 
from tape, to floppy disk, to hard disk, to 
even bubble memory (which has all but 
faded into oblivion). The physical form 
each storage method took yielded a variety 
of compromises in capacity, speed, and re- 
liability. 

Optical storage is an entirely different 
beast. There is currently a choice between 
read-only media (oom, mly referred fo as 


Laser Diode 


Quarter-Wave 
Plate 


Beamsplitter 


Collimator 


CD-ROMs) and the WORM (write-once. 
read-mostly) drives reviewed here. (Eras- 
able optical disk drives are still more a 
dream in designers’ minds than a realistic 
device.) 

WORM drives and CD-ROMs are sim- 
ilar only in that they use a solid-state laser 
to read data stored as a series of opaque pits 
in an otherwise reflective metallized sur- 
face on a polycarbonate substrate. The 
beauty of the WORM drive is that it can 
also be used to write to the disk, and the 
permanence of the media (estimated at 10 
years) makes it an ideal device for archival 
data storage. Furthermore, because the 
read/write head never comes in contact 
with the disk (it stays about 2 millimeters 
away from the surface), there is no chance 
of losing data from a head crash—the big- 
gest fear of hard disk owners. 

The optical disks used are contained in 
hard cases protected by sliding metal shut- 


ters, not unlike overgrown 32-inch floppy | 


disks. And like floppy disks, the medium 
can be recorded on both sides, but it has to 
be physically removed and flipped over to 
do this. Although it's telatively imeaxpen- 


sive to add a second read/write head to a 
floppy disk drive to allow operation with 
either recording surface simultaneously, 
adding a second optical assembly to a 
WORM drive would raise that medium’s 
already high prices through thc roof. 
Speed of operation, particularly when 
reading stored files, is an important con- 
sideration when using WORM drives. 
Their prodigious storage capacity is of Jit- 
tle use if it takes all day to search for a par- 
ticular database record. Slower perfor- 
mance when writing is less of a problem 
because if you’re updating the files on a 
WORM drive very often, you're using the 
wrong storage device. Remember, there’s 
no way to recover the space occupied by 
obsolete file versions on a WORM disk. 


DRIVE ARCHITECTURE One factor 
that determines the data throughput capa- 
bilities of a WORM drive is the storage ar- 
chitecture used. All but one of the drives 
reviewed here uses sequential file storage. 
This arrangement most closely resembles 
Magnetic tape in that when a file is updat- 
ed. tie kd version is flagged as obsolete 
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and a new file is written at another location 
on the disk. No file allocation table, as 
found on a conventional magnetic disk, 
exists on the optical disk, but rather it is 
simulated in memory by the device driver. 
Like tape drives, sequential disks require a 
Mount command to read the disk informa- 
tion into memory before it can be ad- 
dressed. This may be transparent to the op- 
erator, or part of an installation utility. In 
general, sequential storage drives are 
quickest at file retrieval. 

The other storage technology uses 
linked files, the system used by the Opto- 
tech 5984 reviewed here. The first time a 
file is written to a linked file disk, it is re- 
corded in sequential fashion, but space is 
left between each data block for a pointer 
toa new data block, should one be written. 
This approach more closely imitates the 
way DOS stores files on a magnetic disk, 
and it uses space more efficiently than se- 
quential file disks. On the other hand, 
linked files that have been updated repeat- 
edly become much like a badly fragmented 
file on a hard disk and thus take longer to 
access. 

Another factor that can greatly affect 
the speed at which data can be manipulated 
on a WORM drive is the efficiency of the 
device driver. This small machine-lan- 
guage program is installed by a DEVICE= 
command in the CONFIG.SYS file during 
the boot process. It serves as an extension 
to the operating system and allows the 
WORM drive to be accessed by conven- 
tional software. 

Along with the device driver, many 
WORM systems also include utility pro- 
grams that take advantage of the drive’s 
unique properties. Because old file ver- 
sions are never erased from the media, 


some WORM drives come with utilities | 


that let you examine the contents of the 
older versions as well as the latest copy. 
Some also include programs that patch the 
operating system and exceed the 32MB di- 
rectory size limit normally imposed by 
DOS. The value of such a feature on de- 
vices capable of storing as much as 
400MB per side needs no explanation. 
Other software, depending on the pack- 
age, includes COPY programs that reduce 
the directory space taken on the precious 
write-once medium, sophisticated routines 
for searching through data files, and pro- 








gram routines for system integration de- 
velopment. 

Since our last look at WORM drives 
(see ‘‘WORMS for Mass Storage,"” PC 
Magazine, June 23, 1987), enough time 
has elapsed for the technology to have ma- 
tured somewhat and for any major limita- 
tions in software to have been ironed out. 
The five products reviewed here represent 
their makers’ best efforts, and their opera- 
tional differences are surprising, to say the 
least. Absent from our story is the WORM 
drive that IBM first announced last April: 
IBM declined to provide a unit for review. 
Tallgrass Technologies, whose drive was 
reviewed in our last roundup, was revising 
its product and did not have a model ready 
for evaluation. Nor did Maxtor, whose Ri- 
coh-manufactured drive should hit the 
market sometime soon. 


INFORMATION STORAGE INC, 


ISI 525 WC 


Information Storage earned granddaddy 
Status in only 2 years by being the first to 
deliver a SY4-inch WORM drive to the PC 
marketplace. It claims to be the only com- 
pany that manufactures storage products 
for everything from PCs to mainframe sys- 
tems. 

Since 1985, Information Storage has 
captured 60 percent of the WORM drive 
sales, primarily with the product reviewed 
here: the ISI] 525 WC. At only 8 inches 
high by 5% inches wide by 3% inches 
deep, the PC-styled enclosure of the 525 
WC doesn’t soak up too much of that rarest 
of commodities—desktop real estate. On 
the back panel are the requisite power-cord 
jack and on/off switch, along with a DB- 
25 connector to link the drive to the con- 
troller board with the 3-foot cable sup- 
plied. The front panel has but a single 
button that serves both as the disk request 
switch (much like that found on the current 
crop of 32-inch disk drives) and as the 
drive activity light. Pushing the button dur- 
ing operation causes the drive to spindown 
and the optical head to park itself out of 
harm’s way. That done, the cartridge is 
ejected about an inch for removal. 

Removing the cover from the cabinet 
revealed a drive that appeared to be of ex- 








EDITOR'S 
CHOICE 


ISI525 WC 

Inlormation Storage Inc. 

2768 Jamtell Rd. 

Colorado Spnngs, CO 80906 

(303) 579-0460 

List Price: $2,795 t 
Requires: 35K RAM. one floppy disk drive. | 
one half-length slot, DOS 3.0 or later 

In Short: Fast data throughput, along with 
complete DOS compatihility, makes the 1S1 
525 WC a top choice for WORM drive appli- 
cations. The drive assembly features ngh- 
quality construction along with a progrant 

that patches DOS for partitions up to 1I5MB, | 
enahhng the drive to back up the most unfor- 
giving directory structures. 

CIRCLE G44 ON READER SERVICE CARD 


ceptionally high quality, with a robust 
cast-aluminum mounting frame for the op- 
tical assembly and well-thought-out circuit 
board design. A small, switchable power 
supply provides the required | and 3 amps 
at 5 and 12 volts, respectively. A cooling 
fan draws air in through holes along the 
bottom front of the enclosure, but, al- 
though it should keep things cool, it could 
also draw in dust and dirt that could even- 
tually contaminate the optical disk car- 
tridge. 

The 525 WC connects to the PC by way 
of an Enhanced Small Device Interface 
(ESDI) controller board. At only half-slot- 
length, the petite board is as much at home 
in one of the XT’s half-length slots as it is 
in a conventional PC. Although it per- 
formed just fine in an AT clone, the 8-bit 
bus structure didn’t fully exploit the AT’s 
16-bit bus and no doubt diminished 
throughput somewhat from what it could 
have been. 

Populated with a combination of very- 
large-scale integrated (VLSI) components 
and conventional ICs and discrete compo- 
nents, the controller’s chip count is amaz- 
ingly low. In addition, it was surprisingly 
cool even after being powered up for sev- 
eral hours in an AT with the case cover re- 
moved (rendering the cooling fan useless). 
This signifies low power consumption and 
May equate to longevity. On the other 
hand, although the board seems reason- 
ably well assembled, there were six wire 
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Straight talk on 


0 32” formet availabie from ua. Specify 


when ordaring. OManaging Your Money 4.0 . . $129 
© package includea both 5/4” and 31/2” Software Special MicroPro ... NCP 
dlaks. through March 31, 1988 CWordStar Professional Release 4.0 . 259. 
Hi 3/2" format avaiiable from manufacturer OWordStar 2000 Plus Release 3 Personal 229 
by request. Call ua for detalle. _ Best Programe ... NCP CWordStar 2000 Plus Release 3 Legal... .. 329. 
CP—copy-protected, NCP--not copy: protected OPC/TaxCut for 1987 taxea Microrim ... NCP 
Taxes can be fun, With Best Programs lIR'BASE for DOS (wW/SQL “hale 449. 
SOFTWARE PC/TaxCut you can wade through the latest OdB Graphics 1.0... . 199, 
IRS manifesto with ease. And be done in Microsoft ... NCP 
We only carry the latest versions of products. under an hour. April 15 will be here before OLearning DOS (for any version)... on a8, 
Version numbers in our ads are current at press you know tt OWindows 2.03. w.. ws . . 69. 
time. : , Works 1.0.............0. . 129. 
¢ Eight data sections progress in logical Bookshelf 10(CD-ROM)... .. 199, 
Alphe Software ... NCP order and never present you with a Bookshelf 1.0 wiAmdek Laser Drive... .. 799 
(CiKeyworks 3.0 (macros) . $59. Confusing form on-screen Word 4.0 . . 249. 
DAdvanced Keyworks 10 . 175 Calculates and pnnts over 20 IRS forms Chart3.0..... . 259, 
CAlphasthree 1.1 (dB3 file compatible) 219. and schedules Excel 1.0 (requires 80286/80386 CPU) .. 319. 
American Smaii Buainess Computers Hot key will show you your tax or refund LANGUAGES 
CDesign CAD 3.0(NCP)..... 169 due every step of the way COurck BASIC 4.0... 69 
CiDesign CAD 3D 3.0 (NCP). . 169 fifteen-day money back guarantee GdueckC1.0........ 69 
Application Lecnapstenel: «ee NCP For PC, XT, AT, XT286 &PS/2 series. $43 Macro Assembler 5.0. . 99 
APizazz2.0... a 45 &C Compiler 5.0 . 299 
Ashton-Tate ... NCP Migent ... NCP 
(dBase Ill Plus 1.1 (the standard) ..... . Call Digital Reseerch ... NCP Ability Plus 1.0 . 149. 
Rapidfile 1.2 (new version, det ace . 199. Gem Draw Plus3.0....... . . 189 Monogram ... NCP 
MultiMate Advantage 11.0 . ... 299. [Gem Desktop Publisher 1.0. . 259 Dollars & Sense 3.1 105. 
Beat Programa ... NCP Executive Syateme ... NCP Nantucket Software ... NCP 
OPC/TaxCut (for 1987 taxes) . special OXTREE 2.0(DOS shell). . . . 45 Chipper (Summer '87, dB3 Plus compiler) . 399 
Bible Research ... NCP OXTREE Pro 1.0... . 69. New Engiand Software ... NCP 
CTHE WORD 4.0 (specify KIVor NIV)... . 159. 5th Generation ... NCP (iGraph-in-the-Box Release 2 . . 75. 
Bioc Development ... NCP (Fastback Plus 1.01 . 99 Nolo Press ... NCP 
OFormToo!l 2.0. . . 59, Funk Software ... NCP ®WillMaker 1.0. . 35. 
Borland International ... , NCP OSideways 3.21...... 4 42. North Edge Software .. eee NCP 
OSidekick 1.5.. .. . 57. Noteworthy 1.0..... . 49 DTimestips IIl3 2 119 
Turbo BASIC 1.1. . 67. winmword1.0 . ...... 59 Paperback Software ... NCP 
OturboC 1.5.. .. . 67. (Worksheet Utlittes 1.0 . . 59 CVP-Planner 1.37 (1-2-3 vers. 1A seolhen ee 54 
Olurbo Pascal 4.0... +67, Generic Softwere ... NCP OVP-Planner Plus2.0. . . 95. 
OSuperkey 1.1 67. (GenencCADD3.0 . . 69, CVP-Info1.4......... . 65. 
OReflex1,1........ ‘ WOE, SUP es is venlatee ., 35,  OVP-Expert 1.2 (expertsystem) . 65. 
GEUPEKE Os si iesccaeie mca et .. 109. Auto Dimensioning .... . aoe nae OO. Paul Mace ... NCP 
Quattro 1.0 w/SQZ!Plus1.0.... ... 129,  DraftingEnhancements.......... .... 35. ObH/Test- HiFormat 2. 0 (hard-disk pei 49. 
Paradox 2.0 (easy-to-use database) call (@Editor’s Choice Pack (includes Generic CADD OGRASP3.02. .... F 55 
Breakthrough ... NCP & four enhancement programs)... ... 159. Mace Utilities 4.1 (DOS ubiities) 59 
OTimeline 2.0 (project management)... .. 289 Harvard Associatea ... NCP Personics ... NCP 
Broderbund ... CP PC LOGO 20 89 &SmartNotes 2.0 (Post-/t-like notes) 49 
Pnint Shop (banners, signs, etc.) ajo. 35 Hayea ... NCP FiSeeMORE 1.0 AOE cos 49. 
Print Shop Companion (tools for Print Shop) 33. OMSmartcom 13.0. 89 M@BASE 1.0. . 19 
OMemory Mate10(NCP). ... ...... 45. Hiigraeve Software ... NCP Quarterdeck ... NCP 
Chipsoft ... NCP DHyperACCESS 3.2 . 89. ODESOView 2.01 (operating environment) 79 
TurboTax Personal/1040 5.01. 45 individuai Software ... NCP OExpanded Memory Manager 4.0 . 39 
BiTally Ho 1.01 (financial calculator) 32. [Directory Assistance 1.0... .. 33. Revoiution Software ... NCP 
Computer Assocletes ... NCP OProfessor DOS (with Smartgude).. 33. Cruise Control 302 . 39. 
@SuperCale 4 1.1 i 299. Typing Instructor II. 26. Simon & Schuster ... NCP 
Crosstalk Communications oe NCP Javeiin Software ... NCP OTyping Tutor IV . i 008 
Crosstalk XVI3 61. 95 (Javelin Plus 2.01 159 Webster's New World Writer 1 04 .. 59 
OCrosstalk MK.4 1. Oo. 129, Lifetree ... NCP Webster's New World Combo 1.0....... 59. 
Dac Software ... NCP OVolkswniter Deiuxe Plus 1.0. . 69, Webster's New World Prof. Thesaurus 1.0 
(Dac-Easy Payroll 2.0... 45. Total Word 1.0 d , 259 (over 4 million words!) . . - . 79 
ODac-Easy Light 1.0....... 45. MacroPac internationai wes | NCP Softtogic Solutiona ... NCP | 
ODac-Easy Accounting 20 .. 59 101 Macros for BSoftware Carousel 2.0 Taba resident) 45. 
(Dac-Easy Bonus Pak 2.0. . 109. 1-2-3 dBASEIIIPlus Excel each42 Disk Optimizer3.0 . 45. 
For the IBM-PC (XT & AT) Exclusively. 
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Micro Education (MECA) ... CP 








whats mn stock. 


Software Publishing ... NCP 





@PFS:First Publisher 1.0..... : $59. 
@PFS:Professional Pian 1.0... . . 59 
(@PFS:First Choice 2.0........... . 89. 
(PFS: Professional Write 1.03... . 119. 
(s|PFS:Professtonal File 1.01. . . 149 
Harvard Graphics 2.1........ 299 

SoftView ... NCP 

TaxView (for 1987 taxes) ... . Oo. 

Springboard ... NCP 

NewsroomePro . 45. 


Surpass Software nena ese . NCP 

Surpass 1.0 . 3 . 
Symantec ... . NCP 

OQ &A2 0 (database, “eae 

Q&A Write 10. 





Traveling Software ... “NCP 
(@ILAP-LINK Plus 1.0. . 85. 
True BASIC, Inc. ... NCP 
OTrue BASIC 2.01... . ‘SY, 
True BASIC Libraries each 32. 
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Video7 ... 3 years 
VEGA VGA 


Ever wonder how to get VGA compatibility 
without buying an IBM PS/2 machine? 
Video 7's VGA solves the problem along with 
providing EGA, CGA, MDA, MCGA, and 


Hercules support. 


® Supports both analog and digital monitors 

* Incorporates surface mount technology 
with custom IC chips for less heat and 
more rehability 

© Short length card (to fit in IBM-PC XT) 

© 3 year warranty 

© 256k video memory 


HARDWARE 


Manufacturer's standard limited warranty period 
for ttems shown is listed after each company 
name. Some products in their ine may have 
different warranty penods. 


AST Research ... 2 onl, 

VO Min 2C/S/P....... 
SixPakPlus 64k C/S/P 

(now upgrades to 576k)... .. : 
SixPakPremium 256k C/S/P 
(upgrades to 1 Meg or 2 Meg w/Piggyback) 199. 
Advantage Premium 512k S/P 

{upgrades to 1 Meg or 2 Meg w/Piggyback) 299. 
Advantage 2 512k (for PS/2). . A . 309. 
RAMpage! 286 512k (upgrades to 2 Meg} 339 
Hot Shot 286 (70 MHz). . ... 399 
AST Premium senes boards and’ RAMpage! 
boards support EMS and fully support EEMS. 
Amdek ... t year 


$89. 
129 








Tumer Hall ... NCP For PC, XT, XT286, AT & PS/2 Model 30$287. LaserDrive-1 (CD-ROM Dnve, 90-day wrty) 629. 
SOONG OMe Fart reece neues cules 49. Video 310A (amber monochrome monitor) 139. 
&SQZ!Plus 1.0 (make 1-2-3 sheets smaller). 59. Video 410A (amber monochrome monitor) 159. 
Note-It Plus 2.0 (notes on 1-2-3 sheets) .... 49. Chuck Yeager's Flight Simulator... ..... 32 Compucable ... 2 years 
i4Word 1.0 {add word processing to 1-2-3). . 59. GrandSlamBndge .. .. «on, 45. 2-Position switch box . 29. 
Bi4Views 1.0 (add-in for 1-2-3 databases)... . 59. Haydan Software ... CP 3-Position switch box . . 39. 
®Cambndge Spreadsheet Analyst 2.02... . . 59. Sargon Ill (requires CGA) ala: Cuesta ... 1 year 

Vericomp ... NCP Infocom ... NCP Datasaver 400 Watt (AT backup power unit) 459 
f@SoftBytes 2 0 . 3. Bureaucracy —Stationfall Lurking Horror Curtia ... lifetime 

WordPerfect Corp. ... NCP Hollywood Hijinx Hitchhiker's Guide ACCESSORIES 
(iWordPertect Library 1.1 . . 89. Leather Goddesses of Phobos. . each 25. Disk Hofder DB-1 (holds 50 51/1" disks) on! 
WordPertect Executive 1.0.. me .. 119. Zork Thlogy 49 Printer Stand PS-1 .... z 18 
OWordPertect 4.2 . . Call Microprose ... CP Universal System Stand $83 25. 

WordTech Systems ... NCP F-15 Snke Eagle (requires CGA) 22 DS-1 Switch Box (controls 2 printers) 33. 
OdBXL 1.1... . . 89. Silent Service (requires CGA) .... 22. CABLES 
OQuickSilver 1.1. . 359 Gunship (requires CGA or EGA) . . . 32. Smartmodem-to-PC Cable (9 feet). . . ale 

Xerox ... NCP Microsoft ... CP Pninter-to-IBM cable (9 feet) : 17 

Ventura Publisher 1.1 . . 529. OFlight Simulator 2.13 (reqs. graphics brd.) .. 32. SURGE SUPPRESSORS 

Mindscape ... CP Safestrip SP-3 (6 outlets, 7 year wrty) ..... 21, 
EDUCATIONAL OBalance of Power (reqs. graphics brd) .... 30. Dramond SP-1 (6 outlets)... . 32. 
Parior Software ... CP Ruby (6 outlets, EMI/RFI filtered: 6 too) 75a) 

Barron’a ... CP OBnidge Parlor (best Bidge simulation).... 49. Ruby-Plus (w/FAX & modem protection)... . 69. 

Computer SAT . » 35. Siarra On-Line ... CP DCA ... 1 year 

Blue Lion ... cP (reqs. graphics brd. ) (Leisure Suit Larry ¢equires CGA or EGA) .. 25 Irma 2 (3270 emulation board). 729. 
OTicket to London, Paris, or Spain. ....each 25. *iSpace Quest (requires CGA or EGA)... . 33. Irma PS/2 (for Models 50 and 60). 729 
OORSVP (etiquette & int'l business 25 iKing’s Quest Ill (requires CGA or EGA) .... 33. Epson ... 1 year 

Stone & Assoc. ... NCP (reqs. graph. brd.) Sphere, Inc. ... NCP All cps speeds ksted are for 12 cpt mode 

My Letters, Numbers,Words (ages 2 fo 6)... 27. GATO (submanne simulation, requires CGA) 12. EX-800 printer (80 column, 300 cps) . call 

Kids Stufffages2to6) ww wees 27. Falcon (F-16 simulation, reqs. graphics bra.) 32 FX-86e printer (80 column, 240. cps) . . call 

True BASIC, Inc. ... NCP Sublogic ... NCP FX-286e (736 column, 240 cps). . call 
Alrigonometry. . 32 Jet 2.0 (reques EGA or CGA). . 33. LQ-500 (80 column, 180. cps). . . call 
FiAlgebra . 32 XOR ... NCP LQ-850 printer (80 column, 264 cps) . Beaters call 

CONFL Challenge. . LQ-1050 pnnter (136 column, 264 cps) . . call 
RECREATIONAL LQ-2500 pninter(136 column, 324 cps)... . . call 
i 800/243- 8088 LX-800 printer (80 column, 180 cps) . Call 

Accolade ... CP (reqs. graphics brd.) Prnter-to-IBM cable (6feet). www is. 15: 
Hardball (baseball simulation) . ..... 24 Everex ... 1 year 
Mean 18 (great golf game, CGAorEGA) . 29 PC Connection 1200 Baud Internal Modem . 99. 

Electronic Arts ... CP (reqs. graphics bra. i 6 Mill Street 465M 2400 Baud Internal Modem . 199 

Starflight (NCP)... .. Simone = Marlow, NH 03456 5th Generstion ... 6 months 

Chessmaster 2000 . ee 603/446-3383 Logical Connection 256k. 319 

For the IBM-PC (XT & AT) Exclusively. 
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Call 800/243-8088. 


Logical Connection 512k. . . . $379, 

Hayes ... 2 years 

Smartmodem 1200 ...........0.0005 299. 
Smartmodem 1200B (with Smartcom Ii)... 299. 
Smastmodem 1200B (no software)... ... 265. 
Smartmodem 2400.0... 0.0... c eee 449. 

Smartmodem 2400B (with Smartcom If)... 449. 

Hercules ... 2 years 

Hercules Color Card (OGA)............ 159. 
Hercules Graphics Card Plus .......... 189. 
Hercules Incolor Card (includes RAMfont) . 229. 
IMS) ... lifetime 

Optimouse (includes Dr Halo li)... 6.6... 99. 
Intel ... 5 years 

Inboard 386/PC wil Meg.............. call 
Inboard 386/AT (req. installation kit)... . 949. 

Inboard Installation Kit (specty computer). . 139. 

Aboveboard 286 512k.............00. 319. 
Aboveboard PS/286 512kS/P.......... 349. 
AboveBoard 2 Ok for PS/2............. 279. 
8087 (for IBM-PC &XT) 0. 114. 
80287 (for IBM-PC AT & XT 286) ......... 195. 
80287-8 (lor 8 MHz 80286 machines) ..... . 





Mouse with Paintbrush (specify bus or senai) 
Mouse with Easy CAD (specify bus or serial) 
Migent ... 1 year 

Pocket Modem (ext, 1200 baud, w/Bitcam) 


MSC Technologies ... lifetime 

PC Mouse w/PC Paint + (serial version) .... 
PC Mouse w/PC Paint+ (bus version) .... . 
NEC ... 2 years 

Multisyne I (800 x 560 max. res.)........ 
Multisyne Plus (968 x750 max. reS.)..... . 
NSI Logic ... 3 years 
Epic 480 (extended EGA) 
Smart EGA Plus (supports 800x600 res.) . . 
Orchid we 2 years 

Tiny Turbo 286..........-.6..00- eee 2 
PC Turbo 286e wil Meg (10 MHz)....... 
Jet 386 (includes cable kit) 
RAMquest 2 Meg ale 
Practical 5 years 
Microbuffer Mini (parallel print buffer w/32k) F 
Microbutfer Inline (par print buffer w/32k) 
1200 Baud Internal Modem (w/ProComm). . 


Quadram ... 2 years 

ProSync (with mouse; supports 640x480 & 
752x410 resolution)... eee $259. 
Microfazer tl Phot Buffer 64k . . . 249 
Utra VGA... . . 319. 
Toshiba ... 1 year 


P321SL printer (80 cof, 216 cps, whractor) 529. 
P351SxX printer (136 column, 216 cps) .. 999. 
T1000 Laptop (80C88, 6.4 ibs., pial 
T1200 Laptop (80C86, 10 MHz, 20 Meg) . . 
3100/20 Laptop (80286, 8 MHz, 20 Meg). . , cal 
Tseng Labs ... 1 year 

EVA 480 (supports 640x480 resolution)... 


299. 
Video 7 ... 2 years 
VEGA Deluxe (supports 640x480). ..... . 229. 
VEGA VGA (supports full VGA specs)... special 

DRIVES 
IOMEGA ... 1 year 
Bernoulli Box 20 Meg wiPC2card...... 1649. 
10 Megcartndge . «1... eee 59. 
Bernoull' Box 40 Meg w/PC2 card... ... 1849. 
20 Megcartridge............0. 0.0 ae 82. 
Bernoulli II (single 20 Meg intema)....... 949. 
Miniscribe Corp. ... 1 year 
ScribeCard 30 Meg (68 ms)... 479. 
Mountain Computer ... 1 year 
40 Meg Internal Tape Dnve (XT or AT)... . . 379. 
40 Meg External Tape Drive (XT or AI)... . 479. 
40 Meg External Tape Drive w/Power 
Supply (XTOrAN) 0. eee 569. 
DnveCard 20 Meg (80 rms) ....0....... 479 
DnveCard 50 Meg (54ms).. ... .... . 699. 
Ptus Development ... 1 year 
Hardeard 20 Meg (49 ms). . Fe bettie’ OTD. 
Hardcard 40 Meg (39 ms)............. 729. 
Seagate ... 1 year 
FREE PCTV® Hard Drive Installation Tape with the 
purchase of Seagate drive for the 1BM PC 
(not for Al). Specify Beta or VHS. 
20 Meg Internal Hard Drive (w/Westem ane 
controller and cables, 65ms)........... 
TEAC... 1 year 
PC, XT 360k Drive (51/«" hait-height)...... 
720k Drive ee hatf-height, specify XT or AT) 4 
Toshiba ... 1 year 
AT 360k Drive (5%" hall-height) eaateaena.g 117. 
MEMORY 

64k Upgrade Set (150 ns, setof9)........ 
256k Upgrade Set (750 ns, setof9)...... 


256k Upgrade Set (120 ns, set of 9) 





DISKS 


All disks have a lifetime warranty. 
5/4” DS/DD Disks for PC & XT (360k) 
Fuji MD2D (10 ofsks per box)........... 
Sony (10 disks per box) 
Maxell MD2-DM (10 disks per box)........ i 
Verbatim Datalife (10 disks per box) ...... . 3. 
51/4” DS/High Density Disks for AT (7.2 ives) 
Fuji MD2HD (10 otsks per box) .......... 22. 
Sony (70 oisks per box) . 
Maxell MD2-HDM (10 disks per box) . fe 
Verbatim Datalife (10 ofsks per box) ....... 
31/2” DS/DD Diskettes (720k) 

Sony (10 disks per Dox)... ee 18. 
Fuji (10 ofsks per box) ..0 6.6 19. 
Maxell (10 disks per box) . 20. 
3/2” BSMigh-Density Diskettes (1.44 Me) 
Fuji (10 disks per box)... .. 
Maxell (70 disks per box). . 


MISCELLANEOUS 


CompuServe 

CompuServe Information Service. ....... 24, 
Grolier's OnLine Encyclopedia. ........ 32. 
Cables ... lifetime 

Smartmodem-to-AT cable (9 feet)....... . 15. 
Parallel Pnnter cable (15 feef).........0.. 19. 
PC Connection Computer Toolkit ....... 22. 


OUR POLICY 


@ We accept VISA and MASTERCARD. 

@ No surcharge added for credit card orders. 

@ Your card is not charged unt! we ship. 

© If we must ship a partial order, we never charge freight 
‘on the shipment(s) that complete the order (in the U.S). 

@ No sales tax 

@ AJUS shipments insured; no additional charge 

@ APO/FPO orders shipped 1st Class Mail, charged by 


weignt. 
e eee es ee 
@ UPS 
®@ COD max. $1000. Cash, Coat cate ecs Geese 
@ 120 day limited warranty on all products. ° 
© To order call us anytme Monday thru Friday 9:00 to 
900, or Saturday 9:00 to 5:30. You can call our business 
offices at 603/446-3383 Monday through Fnday 9:00 to 





5.30. 
SHIPPING 
Note: Accounts on net terms pay actual shipping. 
Continental US: 
© For mondors, pnniters, Bernoulli Boxes, and computers, 


pay aca! charyes Cal for UPS 2ndiDay & Next Day- Al 
© Forel cther tena, add $3 per order rcxver UPS 


‘xternal Modem ........... 2nd-Day-An at no extra charge ¢ you are more than 2 
200 Baers Moder Gor) 4 1-800/243-8088 days from us by UPS ground. 

External Modem. .......... @ For monitors, printers, Bemoull: Boxes, and computers, 
Princeton Graphics ... 1 year 2 PC Connection actual UPS Biue charge will be added. For all other 
MAX-12E (amber monochrome monitor). . . eS 6 Mill Street 465M fiems, add $3 per ordex 
HX-12E (640.x 350 max. re8.) .......... x Marlow, NH 03456 Alaska and outside Continental US: 
Ultrasyne (supports CGA, EGA, VGA)... .. 603/446-3383 © Call 603/446-3383 for information. 

For the IBM-PC (XT & AT) Exclusively. 
—<—<_—<_I—<_ =< aamameme ee ee eee oe oe ee OS 











So we're keeping the same platform for the next 


Let the fur fly! 
four years—great prices, intelligent support, fast serv- 


(Or, how we became first in the nation.) 
very four years, America sits up and takes note of 
the democratic doings in Marlow, NH (pop. 551). 
Because, as everybody knows: “As Marlow goes, 
so goes the nation.” The rest of the time, the politicians, 
reporters, Secret Service agents, and hangers-on leave 
us to our daily chores. Which happen to include run- 


ning the 


specializing in PC add-ons and software. 


ice, and a refined sense of humor. 

Go ahead. Check the claims of contenders and 
probe their policies. In the privacy of your own toll-free 
polling booth, we know you'll make the best choice for 
you, the best choice for your computer, the best choice 
for your country. Stay the course, folks. 


leading-by-a-landslide mail order business It’s time to ' 
You've got your donkeys. You've got your elephants. 


aes 2 lee ie ety Pol Bi AUsileyeny, But today’s technology demands a more shrewd and 


port, and full power in every box. 


Let’s put a real animal in the 
White House. 

Our record is perfectly clear. No 
added taxes, and no extra charge 
for insurance or credit card orders. 
An inventory that rarely shows a 
deficit. And a balance of trade for 


cunning approach to politics. What 
better symbol than our very own 
mascot? A stuffed version of the 
same is free to anyone who places 
an order of $750 or more between 
now and March 3}st. 

Just call 1-800/243-8088 or 
1-603/446-3383, M-F 9:00 to 9:00; 
Saturday to 5:30. lf you’re planning 





mighty Marlow that makes Japan 

look like a small group of islands in to visit, call ahead to make sure 

the Pacific. what you want is in stock. 
pester reared A iti olaece official PC 


Offer not available to net acconnts. One per customer. 
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jumpers snaking all over the place tocom- 
pensate for some designer’s shortsighted- 
ness. Not a pretty sight, perhaps, but in the 
end, it worked just fine. 

A bank of eight DIP switches resides 
along the upper edge of the board to select 
the operating mode and port address. One 
switch selects direct memory access 
(DMA) mode for use in either a PC or XT; 
the same switch in another position selects 
the Programmed Input/Output (PIO) mode 
preferred when the 525 WC is installed in 
an AT. The other switches control which 
group of eight contiguous port addresses 
(for the data lines) will be selected for use 
by the 525 WC. The default setting of 300 
(hex) worked without problem in the well- 
endowed AT, but addresses from 200h to 
3FFh can be used should a conflict arise. 


Thom O'Connor 








ISI's 525 WC combines exceptionally high hardware quality with sophisticated software that 
makes the drive easy to set up and use. The result is a system that’s hard to beat. 


Unfortunately , the manual doesn’t specify 
which devices could cause problems, nor 
which address alternatives should be used 
in the event of a conflict. I guess if you can 
afford an optical disk drive, you are also 
expected to foot the expense and inconve- 
nience of a long-distance phone call to 
make it work on your particular system. In 
all fairness, the documentation we re- 
ceived with the review unit was a beta 
copy, and we hope the release issue will 
correct this lack of detail. 


WORM-TOS = Software—that commod- 
ity that can make or break a WORM 
drive—is definitely one of the 525 WC’s 
| strong points. ISI refers to its device driver 
and DOS extensions as WORM-TOS. 
That name immediately conjured up im- 














ages of mixed-annelid salads or perhaps 
perverse camival games in my mind, but 
its performance is nothing to be laughed at. 
Although the “‘WORM”’ portion of the 
name is self-evident, the ‘“TOS’’ exten- 
sion stands for ‘“Transparent Optical Soft- 
ware,” and it lives up to its name in pro- 
viding a useful, nonthreatening 
enhancement for casual and experienced 
DOS users alike. It handled every DOS 
command issued to it without fault and 
was fast enough to make the 525 WC a 
useful mass-storage device—a claim some 
other manufacturers can’t make. 

The 525 WC managed to handle all of 
the performance test programs—and in the 
fastest time of ary WORM drive. The exe- 
cution times were only about 50 percent 
longer than those experienced on the 40- 
millisecond AT hard disk, and it even di- 
gested the massive XCOPY directory 
backup test without a hitch. 

A couple of utility programs specific to 
the 525 WC are included on the WORM- 
TOS diskette. NO32 makes a patch to 
DOS to eliminate the 32MB restriction for 
disk drives. (No program is supplied in 
case you have to retum your installed copy 
of DOS to its normal status, but booting an 
unaltered copy of DOS from the floppy 
disk drive and typing SYS c: restored 
things to normal without problem.) With 
the patch in place, the normal sector size is 
increased to 2,048 bytes, as opposed to the 
512 bytes normally used. The penalty for 
this is the loss of 30K of available memory 
when both are used with 20 buffers, a rela- 
tively standard configuration. The Disk 
Partition Utility (DPU) is used to initialize 
anew optical disk cartridge, alter the exist- 
ing disk partitions, and toggle various de- 
vice driver flags. Think long and hard be- 
fore running this program, because you 
could all too easily turn the data stored on it 
to rubbish. 

The Back Track Utility (BTU) gives 
you the ability to find and read older ver- 
sions of files previously stored on the 525 
WC and later updated. Unlike magnetic 
media, WORMs don’t write over older file 
versions when a new file is stored with the 
same name. WBACK, the backup utility, 
operates in a novel and not altogether suc- 
cessful fashion. When run, it examines the 
source drive for the directory structure and 
files to be backed up, and then generates a 
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batch file to accomplish the task. In the 
case of a drive containing the XCOPY per- 
formance test (3,156 files in 1,579 directo- 
ries), the result yielded a batch file 478K 
bytes long. The only problem, though, 
was that it wouldn’t work if the directory 
pathname exceeded 66 characters. Conse- 
quently, the lowest (seventh) directory lev- 
el resulted in ’’ Invalid Directory, Unable 
to Create Directory’’ error messages on the 
screen, and the files in them were not 
backed up. A better altemative is to buy a 
copy of DOS 3.3 and use its XCOPY/S 
command. 

The 181 525 WC is certainly one of the 
more well-honed WORM drives avail- 
able, and IS1’s WORM-TOS device driver 
is among the best there is. If you really be- 
lieve that optical storage is the path toward 
the future, then the 525 WC is a big step in 
the right direction. 


MAXIMUM STORAGE INC, 
Maximum Storage 
APX-3000 


Open up the hood of the Maximum Stor- 
age APX-3000 and you'll find . . . well, 
frankly, a rather familiar product. Al- 
though the sticker on the drive assembly 
| reflects the name of its marketer, the in- 
scription on the controller board (Informa- 
tion Storage Inc.) gives its heritage away. 
Only the front bezel has been changed to 
protect the innocent. 
Maximum Storage’s APX-3000 is one 
of a growing number of PC products mar- 


rade 


Pe 
vid FACT 


Maximum Storage APX-3000 
Maximum Storage Ine. 

5025 Centenmal Blvd. 

Colorado Springs, CO 80919 

(303) 531-6888 

List Price: $2.675 

Requires; 256K RAM, one floppy disk 
drive, one half-length slot, DOS 3.0 or later. 
In Short: The familiar and capable 181 $25 
WC optical drive is throttled by software in 
need of refinement and maturation. 

CIRCLE 698 (N READER SERVICE CARD. 


FILE 





keted by value-added resellers (VARs). 
They purchase the nuts and bolts from 
someone else and then add their own spe- 
cial features (software, in this case), and 
market the product under their own labels. 


VAR products often fill specialized niches 
much better than their original manufac- 
turers’ counterparts. Would that | could 
say the same for the APX-3000. The hard- 
ware for the APX-3000, already described 


Fast Forward not only speeds up databases, it makes 
any software run 2 to 10 times faster. But its amazingly 
effective on disk-intensive applications like databases, 
accounting and inventory control. 

Why? Because with Fast Forward, data is retained in 
your computer’ internal memory. Which is incredibly fast. 
Much faster than hard disks. Hundreds of times faster 


than floppies. 


So what are you waiting for? Get Fast Forward today 
at your software dealer’, in the software department of 
your favorite bookstore or by calling 1-800-MWC-1700 
now. (1-312-472-6659 in Illinois. ) 


Mark 
ty Williams 
Company 


1430 W. Wrightwood, Chicago, IL 60614 


© 1988 Mark Williams Company 


CIRCLE 337 ON READER SERVICE CARD 
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@ WORM DRIVES 


The APX-3000 from Maximum Storage is a relabeled version of the ISI 525 WC. While the 
hardware is beyond reproach, the setup and utility software for this drive need improvement. 


in the review of the ISI525 WC, leaves lit- 
tle to be desired. Construction quality is 
excellent, forgiving the ESDI (Enhanced 
Small Device Interface) board’s wire 
jumpers. 

The difference between the APX-3000 
and its sibling is the software, which 
proved to be the downfall of the relabeled 
product. With only a scant five files, the 
MAXSYS-DOS floppy disk supplied with 
the unit is enough to get the drive up and 
running, but little else. Furthermore, the 
performance of the device driver leaves a 
lot to be desired. MAXSYS.EXE func- 
tions as the command processor and opti- 
cal file manager, while MAXBIOS.COM 
serves as the low-level device driver called 
by MAXSYS. Both files are executed 
from the CONFIG.SYS file on the boot 


drive, either a floppy or hard disk. (The 
optical drive cannot serve as the boot 
drive.) Should you not have a CON- 
FIG.SYS file on your boot disk, you can 
use the version supplied on the MAXSYS- 
DOS floppy disk. 

An Install batch file simplifies the pro- 
cess of moving the MAXSYS-DOS pro- 
grams from the floppy disk to your hard 
disk in a new directory called MAXSYS. 
If no CONFIG.SYS file is found, the ver- 
sion on the MAXSYS-DOS disk can be 
copied to the root directory. If one already 
exists, it will be renamed CONFIG.OLD 
before the new version replaces it. A much 
better approach would be to modify the ex- 
isting file and append the appropriate de- 
vice driver specifications to it. The final 
program on the floppy disk is MDISK 





.EXE, which serves to initialize a new op- 
tical disk cartridge. It will also add a de- 
scription label to the cartridge up to six 
lines in length. This is in addition to the 
DOS volume label, which DOS limits to 
11 characters. 


SLOW THROUGHPUT Data through- 
put may be the most important perfor- 
mance consideration with a WORM drive, 
and MAXSYS-DOS is slow. The APX- 
3000 drive took over 15 minutes to copy a 
1OMB file from an AT hard disk and over 
19 minutes to copy the file back to the hard 
disk. Worse still was the FIND perfor- 
mance test, which took nearly a half-hour 


| to search for a nonexistent string in that 


1OMB file. Somuch for scanning large da- 
tabases on the APX-3000! The XCOPY 
performance test failed after creating only 
147 directories with two files in each. At 
that point, the system crashed and could be 
restarted only by tuming the computer off 
and then back on again. 

Maximum Storage claims that 
MAXSYS-DOS will work with up to 20 
subdirectory levels and that the number of 
files is limited to available disk space. That 
may be so if they are copied one at a time. 
Just don’t try to back up a complex hard 
disk directory structure using XCOPY. 

MAXSYS-DOS is only partially com- 
patible with MS-DOS commands, sup- 
porting only the more obvious commands 
like COPY, FIND, APPEND, TYPE, 
XCOPY (supposedly), and so on. Several 
important commands such as BACKUP, 


# The hardware used in 
the APX-3000 has 
proved itself well made 
and capable of 

very good performance. 


RESTORE, and TREE are not supported. 
Others, like CHKDSK, DISKCOMP, and 
RECOVER, are listed in the documenta- 
tion as meaningless for an optical drive and 
hence incompatible. 
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COREpower means MOREpower to PS/2 
Add Capacity, Speed and Reliability. 


Adding a CORE International hard to a PS/2 Model 50, you end up drive. When using the IBM PS/2 (also available in tape version) can fill 
drive to your PS/2 does alot more with more capacity and greater Model 80, our HC Series ESD! drives a PS/2 floppy in only 31 seconds. 
than double or triple your data speed than an IBM PS/2 Model 60. are available in 90, 150, 260 and This high-speed backup software is 


capacity. And at less cost. This added capacity 310MB capacities, included at no charge with our low- 
You have the advantage of is also portable, meaning you can All this COREpower has extensive cost OPTIMA Series drives. 

keeping the original factory drive, easily transport your data from user-proven reliability and is backed = These are just some of the rea- 

thus combining the capacities. system to system and lock it away _ by our industry-leading three-year, sons COREpower means MOREpower 
CORE's high-speed drives can for extra security. full-replacement warranty. to PS/2. If you'd like to take advan- 

outperform all PS/2 standard drives. | On the IBM PS/2 Model 60, you we don't just provide high _tage of this kind of performance, call 

Some by a factor of four. can expand to 116MB by adding capacity. We give data security. Our your local CORE International dealer 


When you add CORE components CORE's 72MB high-performance COREfast diskette backup system —_or contact us today. 
CERTIFIED BY 


CIRCLE 255 ON READER SERVICE CARD | J ORE FOR NETWAR E,2.1 


INTERNATIONAL 


Northeast Region: 7171 North Federal Highway West Coast Region: 
Stamford, Connecticut Boca Raton. Florida 33487 —_ Los Angeles, California 
203/357-1339 305/997-6055 213/312-8130 


CORE Europe Paris. France: 1/4227,29.22 and CORE International U.K. Sunninghill. Berkshire: 0990 23491 ©1987 CORE lavernacional 


TAM e+ al are registered trademarks of interoatenad Business Machines Corporation. CORE International, OPTIMA. CORSfaxr and COM art mgutered trademarks of CORK totemanonal. Novell and Netware are trademarks of Novell. Inc 







= WORM DRIVES 


| mi ny WORM Drives: 
i A Summary of Features 


(Products listed in ascending pnce order) 






$2,795 












Capecity (per cartridge eide) 122MB 


Dimensions (HWD in inches) 





Cartridge price 


Full 


ra 


DOS support 
Herd-diek megnetic buffer 








Support softwere 


Inlertece type 


File erchilecture 
42 Indicates Editors Choce @—Yes O—No 


review unit was quite comprehensive and 
understandable, even in draft form. A sub- 
stantial number of drawings make installa- 
tion of both hardware and software a sim- 
ple task in most any MS-DOS machine. 
The hardware used in the APX-3000 has 
already proved itself (under different la- 
bels) well made and capable of very good 
performance. The device drivers sup- 
plied, however, bring it to its knees, re- 
sulting in excruciatingly slow data 
throughput. 


MICRO DESIGN 
INTERNATIONAL INC. 


Micro Design 
LaserBank 800 


There’s an old adage that an elephant never 
forgets, and that seems like an entirely ap- 
propriate description of Micro Design In- 
ternational’s LaserBank 800. Not only is it 
gigantic in physical proportions and stor- 
age capacity, but it was also one of only 
three drives to execute all of the perfor- 
mance test programs successfully. 

At 6's inches by 10 inches by 17 inch- 
es, the Micro Design LaserBank 800 is 


The documentation supplied with the | 


8 x 5% x 34 


$95 (single sided) 
$135 (double sided) 





Device dover, 
development tools, 
Xenx, ISIDOS, 
interlace libraries 


ESDI, SCSi 
Sequential 







=~ af 
at W/Hance 525 Dotical 
($1525 WC Disk System Optoiech 5904 


$2,950 $2.950 





120MB 
54% x 7 x 5% 





200MB 
5% x 7M x 1612 


$65 (single sided) 
$125 (double sided 










$95 (single sided) 
$135 (double sided) 


Full 






Full 


OF 








Device driver, text 
seerch 


Development tools, 


low-level languege 
interface. diagnost 
software 

































ESDi-like 


Sequential Linked 


nearly as large as some of the small-foot- 
print AT compatibles it’s likely to be con- 
nected to. The 22-pound hulk is something 
you won't want to move about very often, 
but given its gargantuan capacity of 
400MB per disk side, the LaserBank’s 
weight doesn’t seem unreasonable. 
Removing the top cover revealed some 
surprises. The first was that much of the 
unit’s weight comes from an incredibly ro- 
bust chassis: it could probably serve dou- 
ble-duty as a wheel chock for an earth 
mover. The second surprise was the beau- 
tifully put together optical disk drive as- 
sembly, labeled Maxtor on the back but 
Ricoh on the circuit boards. Never mind 
who really manufactures it, it’s truly a jew- 
el. By taking advantage of very-large- 
scale integrated (VLSI) circuitry, the de- 
signers have created boards that are 
remarkably sparsely populated for a sys- 
tem with such a high storage capacity. This 
board’s design is nothing short of a work of 
art—well thought out and obviously the 
product of quality assembly. The biggest 
surprise was just below the optical drive: a 
25MB 32-inch hard disk drive that serves 
as a scratch pad for the device driver and 
cannot be addressed directly from DOS. 
Other noteworthy features within the 
cabinet include a power supply fully en- 
cased within a perforated metal cover and a 






C-lenguage interfece, 


Optotech propnelary ESDi 


Maximum Storage 
APX-3200 
$3,495 


Micro Design 
LaserBank 800 
$9,995 
















122MB 
5 x 6A x 1514 


400MB 
6% x 10 x 17 








$125 (single sided) 
$175 (double sited) 


$150 (double sided) 
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Full Full 
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. Device driver only Device driver only 





ic 





scsi 
Sequential 







Linked 


radio-frequency (RF) interference filter on 
the power line. The front panel is graced 
with a total of four power switches: one for 
the drive itself and three for the AC power 
receptacles on the rear panel. Small pota- 
toes, perhaps, but this design should result 
in a neater installation than the usual power 
strip on the floor. 

For the controller board, Micro Design 
chose to use a Small Computer System In- 
terface (SCSI) adapter manufactured by 
Padgett Nelson Industries. Its half-slot 
length enables its use in the short slot of an 
XT. The component layout is neat, but it 















Micro Design LaserBank 800 
Micro Design International Ine. 

6985 University Blvd. 

Winter Park, FL 32792 

(305) 677-8333 

List Price: $9,995 

Requires: 384K RAM, hard disk dnve, 
DOS 3.0 or iater. 

In Short: Prodigious storage copacity is of f- 
set by the rather slow performance of the de- 
vice driver software. Sull, the LaserBank 
800 proved up to the task of digesting a mon- 
strous directory structure with aplomb. 
GIRCLE@STONREADERSERVICECARD 
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ERASE. 


ARE YOU SURE ? 


E very computer user faces this question in some form 
each day. To erase or not to erase. To save or not to save, 
when saving means overwriting the previous version of 
a file. If you answer yes and you're wrong, countless 
hours of work will be wiped out by a single keystroke! 
And there won't be anything you can do about it, unless 
you're backed up. 


Disk failure, theft, power surges—any of these can sneak 
upon you when you least expect it. However you look at 
it, backing up important files is essential. And nothing 
will make a believer out of you like finding out, just once, 
that you weren't as sure as you thought. 


MaynStream: A Sure Thing. 


MaynStream is a file-by-file backup system that pro- 
tects information on your drive by copying it onto a spe- 
cial tape and restoring it from the tape to any drive you 
specify, on command. With MaynStream, backup is a 
breeze. You'll see all the options you need right on the 
screen. In seconds, you can easily customize the backup 
process to work the way that's best for you. 


Backup Is Just The Beginning. 


MaynStream’s pull-down menus make it remarkably 
easy to back up, restore, assign names to frequently 
backed-up groups of files, select optional password pro- 
tection, and more! And context-sensitive, on-screen 
help is just a keystroke away. 

And, because MaynStream is com- 

pletely portable and compatible with 

all PC and PS/2 systems, you can use Av 
asingle MaynStream to back up all ; . 

the personal computers in your office— 4 ; 
whether you have aclassicPC or 37777 


compatible, or a PS/2 Model 30, / ‘) j 
A, 
Ly 






50, 60, or 80! Plus, MaynStream is 
Novell-approved, and works with ail 
popular LANs including Novell, 
3COM, and IBM's PC Net.* 





The Inside Track 


MaynStream is also offered for internal installation 
in the PC or compatible, and in the PS/2 Models 60 
and 80. Plus, it comes with a number of faceplates 
designed to match today’s most popular computers. 


MaynStream, from Maynard Electronics. Backed by our 
1-year warranty and Technical Support Team. In these 
uncertain times, it’s one thing you can be sure of. 


MAYNS TREAM. 
YES //M SURE! 8 


ites 






MaynStream is available in 20, 60, and 150MB6 cassette or cartridge models and 
foreign language versions. 


Call us today for the name of your nearest autho- 


rized dealer or more information on today’s lead- 
ing tape backup system. 


<= Maynard Electronics 


We're backing one-hundred percent. 
460 E. Semoran Bivd., Casselberry FL. 32707 306-331-6402 


“BM, BM PC, PS/2, and PC Net are trademarks of Intemational Business Machines. 3COM is a trademark of 3COM Corporation Novell is a trademark of Novell, Inc. MaynStream is a trademark of Maynard Electronica inc. 
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A, CAMPBELL 
MEMOSMITH 
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A. CAMPBELL J Fe a Carers 
NUMBER: CRUNCHER_ TELECOM PROFESSIONAL 
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CAMPBE, 2 
OUTLINE MASTER 


*Or in Colorado call (303) 799-4900, extension 294. Trademarks/owner: Framework, Framework II, dBASE, FRED, Ashton-Tate/Ashton-Tate Corporation; Lotus, 1-2-3/Lotus Development 





cause the typical 
bs every 8.5 minutes. 


Ifyou feel it's getting harder to work 
on one thing without an interruption, you're 
not alone. 

According to recent studies, the typical 
manager only concentrates on most jobs 
an average of 8.5 minutes. Then its time 
to work on something else. 

That's why Framework II" makes so 
much sense. It combines six different 
functions in one software program. 

So you can move from task to task 
without changing disks. Or changing the 
way you work. Because each function 
shares the same pull-down menus. The 
same commands. Even the same data. 

And Framework II puts all six functions 
in front of you, just like 


ASHTON ‘TATE 





file folders ona desktop. FRAMEWORK II 





So going from task tO =s=crmtkeai=< 
task is as simple as 
picking up a new folder. 
Which means you can 
be working on next 
year's sales projections, 
then jump right into a 
memo to your managers. 

Without stopping and starting. So you 
keep a constant, productive work flow. 

Framework II includes a word processing 
function with a spellchecker. A powerful 
spreadsheet with graphics capabilities. 
Outlining to organize thoughts and infor- 
mation. A database management function 
that can feed both word processing and 


AN 


spreadsheet documents. And built-in 
telecommunications let you share your 
work with the world. 

Framework II makes it easier to work 
with your other favorite programs. Its 
excellent import capabilities let you use 
files from Lotus” 1-2-3; dBASE’ products, 
WordStar*and others. 

Framework II's amazing flexibility 
lets you group and organize different docu- 
ments and functions in the way that feels 
best to you. 

And with Framework'’s powerful FRED* 
programming language, you can even 
design specialized macros, applications 
and links to other programs. 


SOI BES sly 


z 
taal 
& 
= 
Ke 
= 
= 
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437-4329, extension 294* 

Ifyou work on more than one thing at a 
time, it only makes sense to work with the 
software that works the same way you do. 


SN ASHTON TATE’ 


Corporation; WordStar/MicroPro International Corporation. Framework I] runs on the IBM°PC and 100% compatibles. ©1987 Ashton Tate Corporation. Alll rights reserved. 
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appears to have been subjected to a too hot 
solder bath. Operation was fine, but many 
of the copper tracings were wrinkled away 
from the substrate. A bank of eight DIP 
switches selects options such as SCSI host 
identification (in the event that more than 
one SCSI device is connected), direct 
memory access (DMA) mode, and parity. 
Four banks of jumpers also reside on the 
board, but only those for the DMA channel 
selection are documented in the manual. 
Fool with the others (for /O address, inter- 
rupt request, and ROM address), and 
you'll have to call the manufacturer to 
straighten things out. 

The software supplied with the Laser- 
Bank 800, referred to as the LaserBank 
Management System (or LMS) by MDI, 
falls in the middle of the group in terms of 
both performance and thoroughness. Two 








The LaserBank 800 stores 400MB of data per cartridge side and includes a 25MB 3'/2-inch disk 
drive. It was one of the few drives to complete our benchmark tests without problems. 











floppy disks make up the package: one 
with the device driver software, a memo- 
ry-resident disk cache program, and a 
menu-driven installation program, and the 
second containing a couple of utilities 
unique to the requirements of the Laser- 
Bank 800. 





INSTALLATION An installation pro- 
gram copies all of the programs to the hard | 
disk and modifies the CONFIG.SYS file 
(for the device driver) and AUTOEXEC 
-BAT file (to run the cache program upon 
booting). All of the files (15 in all) are cop- 
ied to the hard disk’s root directory rather 
than being placed into a special subdirec- 
tory. Dig out your DOS manual, and you 
may be able to figure out how to copy the 
programs to a subdirectory and modify the 
CONFIG.SYS and AUTOEXEC.BAT 


| directory structure that 





files yourself—no help is given for this in 
the manual. In fact, much of the manual 
consists of little more than snapshots of the 
screen during execution of various menu 
options, with precious little explanation of 
what the selection limits are. 

One operational difference between the 
LMS device driver and DOS may make 
you want to edit your CONFIG.SYS file 
regardless of the automatic installation 
procedure, Each buffer increases in size by 
16 times, to 8K, as opposed to DOS’s 512- 
byte size. If your system is set to boot up 
with 20 buffers (a fairly common number), 
150K of RAM will be lost for application 
programs. One utility program you’l! want 
to become intimately familiar with if you 
want to maximize the storage capacity of 
the LaserBank 800 is LCOPY. Something 
of an enhanced version of the DOS COPY 
command, its principal advantage is to re- 
duce the space required to store informa- 
tion on the precious write-once media by 
reducing directory overhead. The 2.33 
percent savings on the 1OMB performance 
test file may not seem like much, but con- 
sidered over the entire 4(OOMB-per-side ca- 
pacity of the media, that equates into a 
storage increase equal to 25 360K floppy 
disks! The only penalty is that the program 
takes approximately 10 percent longer to 
execute than its DOS equivalent. 

On the arduous XCOPY performance 
test, the LaserBank 800 proved capable of 
backing up large-directory tree structures, 
albeit slowly. While that test generally 
takes about 45 minutes between two AT- 





a The LaserBank 800 
handled the complicated 


made some of the other 
drives go belly up. 


class (40-millisecond) hard disks, the La- 
serBank 800 required 32 hours. The bot- 
tom line, though, is that this disk worked 
with the complicated directory structure in 
which some of the others went belly up. In 
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S00 MB. 
OPTICAL. 


The New Dimensions 
In PC Storage 


That's right —800 megabytes. In ove Se 
removable optical disk cartridge. puny 

With the PC800 Optical WORM 
subsystem, you can add these 







new dimensions of performance 4 

to your PC: =. y" hi — 

The 800-MB dimension: the v4 

largest PC storage capacity available 

in 5.25-inch form factor. Enough to 

handle your biggest applications, from The extra dimension: experience. 
CAD/CAM to database distribution and The PC800 is the newest member of our 
archiving. And it’s 100% compatible with DOS SpeedStor™ family of hardware and software 
and all popular applications. products, installed in over 150,000 demanding 
The optical dimension: permanent data PC applications worldwide. We're the experts in 


storage ona 5.25-inch optical disk cartridge. It high capacity PC storage. 

combines the high capacity and removability of | Expand your system today: add the PC800. 
tape with the random access and reliability of a Get 800 MB of removable optical storage. It’s 
hard disk. At 25 cents per MB, it’s the best available now for immediate shipment. Call us: 
storage economics in the business! (408) 395-2688. 


A Mepgor Company 


Distribution by Anthem/Lionex Electronics, Future Electronics, Pioneer Standard Electronics, Quality Components and Storex 
SpeedStor ts a trademark of Storage Dimensions. © 1987, Storage Dimensions 
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De Performance Tests: 
ih WORM Drives 


nexcellent performer, the [S1525 WC 

tumed in the fastest all-round results. 
The N/Hance 525 Optical Disk System's 
comparable results are to be expected, 
since Ihe package consists of an [SI 525 WC 
disk and driver enhanced with text-scanning 
software and sold by N/Hance under its own 
label. You would expect similar results from 
the Maximum Storage APX-3000, since it 
too is a reiabeied ISI 525 WC. However, the 
APX-3000 uses a less sophisticated device 
dnver, which accounts for its slow 
throughput. 
The single common denominetor tor virtually every PC and 
attendent penpheral device 1s OOS. and several ol its com- 





mands consinute @ suitable lesting plattorm for WORM 
dnves 


The Bigtile end Scatter perlormance lests (developed for 
PC Magazine by contributing editor Winn L Rosch) were 
designed to lest lape backup systems. and, since backup 
Storage 1s @ likely use lor WORM drives, Ihey are appropn- 
@te tests for these units Their device dnvers, however, 
sometimes got in the way To correct Ihis. four batch hles 
were writen that accurelely measure data throughput at the 
DOS level trom e hard disk laden with the frusts of Ihese 
progrems. 




















the more mundane world of archiving sin- 
gle files and searching through them using 
DOS, the LaserBank 800 proved to be 
only average in terms of the time required. 
If you have applications not requiring rap- 
id access times on the WORM drive but in- 
stead prefer the knowledge that the disk 
won’t immolate itself on a complicated di- 
rectory structure, the LaserBank may be 
just the trick. With a faster device driver, it 
might have been a winner. Maybe we’re 
asking for the world, but for almost 
$10,000, we have the right to. 






OPTOTECH INC. 
Optotech 5984 


Many PC products available today are de- 
signed with the philosophy that they 
should be trivial to install (hence menu- 
driven installation programs), follow a 
standard user interface (witness the devel- 
opment force aimed at Microsoft Windows 
and like products), and be relatively trans- 
parent in operation to the user (the forte of 
the Macintosh). 

The Optotech 5984 optical disk drive 





Performance Times 






Maximum Slorage APX-3000 18:02 
‘Micro Design LaserBank 800  Bs3 
N/Hance 525 Optical Disk System 5:02 
Optolech 5984 5:29 


N A—Not apphcable Those devices could not compiete the Xcopy test The Maximum Storage APX-3000 tailed alter 
backing up 147 directones, the Optotech 5984 atter 186 directones 


The Write performance lest measures the time required to 
copy (using the DOS COPY command) a 10MB file (fhe 
result of Bighle) from @ 40-millisecond AT-class hard disk to 
@n optical disk dnve Reed does Ihe opposite, measuring 
the time required to transfer Ihe same hie back to the con- 
ventional hard disk 


Since many (if not most} WORM drives will be used for 
storage of large text files, the Find perlormance lest is 
Pashcularly appropnate Using the DOS FIND command, it 
searches Bigtile for 0 nonexistent character sinng, thereby 
simutabng @ typrcal database query 


hangs tough against this momentum and 
may find more favor with software devel- 
opers than with casual PC users simply 
looking for a high-capacity archival stor- 
age system. This intention is clearly evi- 
dent in the software supplied with the 
5984. Where most settle for a device driver 
and a handful of utilities, the five Optotech 
floppy disks are also replete with a number 
of subroutines for C programmers who 
want to endow their software with basic 
I/O functions, primitive functions, and er- 
ror-handling routines. All are claimed to 
have been compiled with both Lattice C, 
Version 2.15, and Microsoft C, Version 
4.0, but not necessarily other compilers. 
Two of the disks have routines that are 
unique to the optional SCSI (Small Com- 
puter System Interface) adapter, but the re- 
view unit came supplied with Optotech’s 
standard PC controller. 

The PC controller consists of two full- 
length boards piggybacked together in an 
unusual fashion. Owing to the staggered 
nature of the PC bus tab and the backstrap, 
most double-board devices are nested to 
avoid physical conflicts with adjacent 
slots. Optotech’s adapter, though, forgoes 
this available space and places the daugh- 





















«19:18 





430312 
3:05 3:02 1:33:29 
5:20 5:51 NA 


XCOPY. the DOS commend the! allows entire directory 
Structures along with Iheir attendant files to be copied from 
one device to another, serves as the basis for the Xcopy 
periormance test The directory sfructure copied in this 
case is the result of the formidable Scatter program: 3.156 
files, each 2.048 bytes in length. in 1.579 directories nested 
up to seven levels deep Ot the five dnves lesied. only three 
were capable of running this test successfully, the other two 
depleted Ihe crectory space prematurely 


In the interest of Isimess and consistency. ail of the drives 
were tested using 20 files end 20 butters specified in the 
CONFIG SYS file 





tercard on the outside of the motherboard. 
As aresult, you have to install it in the out- 
ermost slot in order to keep it from wasting 
an adjacent bus connector. Not all PC cabi- 
nets may allow this arrangement due to 
clearance limits, but the PC’s Limited AT 
used for testing had no problem. 

As for construction quality, the board 


Be ewer FILE 


Optotech 5984 
Optotech Inc. 
T70 Wooten Rd. 

Colorado Spnngs. CO 80915 

(303) 570-7500 

List Price: $2,950 

Requires: 128K RAM, one full-length slot. 
DOS 3.0 or later. 

In Short: The extensive library of standard 
input/output functions writien in C makes the 
5984 a marvelous tool for program develop- 
ment using the optical dnve. However, the 
software supphed for nonnal DOS applica- 
tions makes it all too easy to destroy the con- 
tents of the disk. and the overly technical 
manual will be of little help to all but experi- 
enced programmers. 
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No One Computer 
Can Meet All Of Your Needs, 
But One Company Can. 













Priorities. They’re differ- Take the AST Premium/386, 
ent for every department. for example. With 20 MHz op- 
Some need more power eration, advanced architecture 


and AT® hardware compati- 
bility, it’s an incredible power 
,; tool for MS-DOS® MS OS/2™ 
= = and XENIX® applications. 

= aeBITTH For general office com- 
novation to keep up ey neste een ——= puting, the AST Premium 
with tomorrow. AST Premium 386 = Workstation™ provides 


What's the answer? 4ST Premium/286 =a the power and flexibility of competing 
AST Research. We've been provid- machines three time its size. And for ex- 


ing quality enhancement boards, Bee ety pan » traordinary compatibility and 10 MHz, 
peripherals and connectivity solu- O wait-state speed, the acclaimed AST 


tions for years. Now, with our com- Premium/286 is at the top of its class, 


in a computer that takes | 
up less space. Others 
want state-of-the-art 
performance today ai eel 
with engineering im- o 7 iss ost 


AST Premium Workstation 





plete family of high-performance with a built-in upgrade path to the 
computers, AST provides a single source for a broad next generation of microprocessors. 
range of needs. And model for model, AST Premium™ For a more productive, versatile environment, 
computers feature solid compatibility and superior make AST products your top priority. Need more 
performance for the best value on the market. information? Fill out the coupon 
below, or call AST Research, 
AST AST AST Premium (714) 863-0181, ask for ® 
Premium/386 Premium 286 Workstation operator AAO02. RESEARCH INC. 
Microprocessor 80386 80286 |: eee EE re ae MA 7 
00 #07 «OTS =~C~C*«~siaSS | Please send me more information on the following: | 
pene lL OPremiunv386 
Wait States 0-1 is) 1 | OPremium/286 | 
Standard | OPremium Workstation | 
Memory Upto2 MB 1MB 1 MB | OPlease have an AST representative call me. 7 
Expandable to 13 MB 13 MB 4MB Name 
Video Adapter Optional EGA/HGC ~~ EEGA/EGA/HGC 
(most models) module | Title | 
Expansion Slots 7 275 2 y Company 
ST an Stn ee 
407 
Fixed Disk 40/90/150 MB —_20/40’70 MB 40MB | Add 
Diskette Size 5%" or 342" 5%" or 32" 5%" or 3%" 
Ss | citystatezip | 
Three software selectable speeds for timing: sensitive programs | | 
"One 32-bit dedicated to memory, three AT-compatible 16-bit multimaster and one | Phone | 
16-int AT-compattble, and two 8-bit im standard models | AST Research, Inc, 2121 Alton Avenue, Irvine,CA | 
°*One 8-bit, six 8 16-bit inclnding 2 FASTslots*; and four user slots in standard models. fe ges ce Attn: MC. 3/29/88 wa 





AST Markets products worldwide—in Enrope and the Middle East Call: 44 1 568 4350; in the Far East call: 852 5 717223; in Canada call: 416 826 7514, AST and AST logo registered 
and AST Premium and AST Premium Workstation trademarks AST Research, Inc. MS-DOS and XENIX registered and MS OS:2 trademark Microsoft Corp. AT registered trademark. 
Bustness Machines Corp. Copyright © 1987 AST Research, Ine All nights reserved. 
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set rates second only to the Coleco Adam 
computer for the most design flaws dis- 
guised by questionable construction prac- 
tices. We’re talking about things like an IC 
with a few legs cut off and wire jumpers 
looping over its back to the board tracings. 
Worse still is an IC with one wire jumper 
between two legs, a pair of resistors sol- 
dered to other legs, and a crystal soldered 
to the resistor leads. I can’t report what 
type of device that IC was because the 
crystal was glued to its top surface. All 
told, there were enough cut tracings and 
wire jumpers (29, unless I lost count) to 
put it in the ‘‘alpha’’ test version cate- 
gory—something that should stay in the 
R&D department until revision B is made 
available. This is really too bad because 
the controller performed adequately dur- 
ing our limited testing and has a number of 
features that make it otherwise desirable. 
Absent are the usual DIP switches and 
jumpers for configuration; instead, the 
8088-based device features automatic se- | 
lection and verification, error detection | 
and correction, and double buffering. 




























The Optotech 5984 comes with a variety of development-level subroutines that should make it 
attractive to systems integrators looking for a WORM drive to add to their package. 





WELL-DESIGNED ASSEMBLY The 
optical drive assembly is mercifully de- 
void of the design shortcomings of the con- 
troller. Here, construction is of exception- 
al quality and apparently well thought out. 
Installing the 5984 on a PC will acquaint 
you with the unusual operation of the car- 
tridge ejection lever. A dummy cartridge, 
designed to protect the optical assembly 
during shipping, must first be removed, al- 
though the drive locks it in place with the 
power off. A small wire tool must be in- 
serted into a hole on the front panel to un- 
lock the lever, and then the lever can be 
swung to the eject position. The tool is di- 
minutive and you'll probably lose it, but a 
bent paper clip will work just as well. 
Once the drive is powered up, the car- 
tridge eject lever can occasionally be a bit 
of a nuisance. First, the lever is pushed to 
the left, and the tricolored LED indicator 
flashes green while the drive slows to a 
halt. Once the disk stops spinning (indicat- 
ed by a steady green light), the lever is 
moved to the right and the cartridge is 
ejected. Don’t walk away, because after 








about a minute the drive locks up, and 
you'll have to go through the ritual again. 

On the Write, Read, and Find perfor- 
mance tests, the 5984 proved to be a wor- 
thy competitor, running through each pro- 
gram in about 5/2 minutes. The XCOPY 
performance test, however, found the 
drive’s Achilles’ heel. After writing to 
only 186 of the 1,579 directories, the unit 
halted with a ‘‘write protect’’ error and the 
message that ‘‘Optical memory is full. 
Read-only file access now available on op- 
tical device.’ Apparently the directory 
structure used up all of the space in the in- 
flexible file allocation table of this DOS- 
disk-emulating drive. 

Specia! mention should be made of the 
manual supplied with the 5984. The pre- 
mature failure of the file allocation table 
could probably have been prevented by 
specifying a different starting address for 
the directory, but the instructions are rather 
incomplete, and a casual owner won't get 
the faintest idea of what to do from the 
terse directions. Furthermore, no utility is 
supplied to examine the physical starting 
address of each base directory. Be pre- 
pared to waste a few disk cartridges getting 
it to work properly with large directory 
structures containing many small files. Fi- 
nally, despite its second revision, the man- 







































= On the Write, Read, 
and Find performance 
tests, the Optotech 5984 
proved to be a worthy 
competitor, running 
through each program in 
about 514 minutes. 


ual has more than its fair share of typo- 
graphical errors. 

For system integrators or software de- 
velopers looking for a WORM drive to in- 
corporate into their package, the Optotech 
5984, with its variety of development-lev- 
el subroutines, should prove valuable. For 
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It$ just your basic 
quantum leap. 
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Microsofte 
QuickBASIC 4.0 is 
no longer your basic 
BASIC. Now, because 
of a revolutionary break- 
through, you can run, test, 
debug, then continue running 

our program and see the results. 
nstantly, Which is why we call it 
“instant programming: 

Other compilers make you wait while they 
compile your program at an unimpressive 
rate of 12,000 lines per minute. But Microsoft 
QuickBASIC 4.0 translates your program 
into executable code at a breathtaking 
150,000 lines per minute. You get all the speed 
you can possibly use right when you need 
it. While you’re developing your program. 

And for the first time in BASIC, you'll 
find the most sophisticated debugging tools 
around. Like the freedom to change a run- 
ning program on the fly. Without restarting. 
And you also get instant syntax checking, 
watch expressions, even runtime type 
checking. 













Besides all these 
advances in the environ- 
ment, Microsoft Quick BASIC 
4.0 gives you a sophisticated 
collection of language extensions: 
records, recursion, huge arrays and 
true functions. There's even interlanguage 
calling that lets you call subroutines from 
other Microsoft languages. 

And if you think all this means you might 
have to give up phenomenal execution 
speed, think again. Microsoft QuickBASIC 

.0 gives high performance executable code 
that's the fastest anywhere. 

About the only thing that isn’t more 
advanced in Microsoft QuickBASIC 4.0 is 
the price. 

It's still just $99. And it’s still backed with 
a 30-day ony back guarantee. Microsoft 
QuickBASIC 4.0. 

To make a quantum leap in your pro- 
gramming, you need a quantum leap in 
your language. 


Microsoft. QuickBASIC 4.0 


For the name of your nearest Microsoft dealer, call (800) 541-1261, Dept. A49. 
Microsolt is a registered trademark of Microsoft Corporation, Offer valid in the 50 United States only. 






Bentley-286/12 


Base System ..7.......ceseescees 
12MHz 80286 processor, IMB RAM, 1.2MB floppy drive, 
dual floppy/hard drive controller, 200-watt power supply, 


keyboard. 


© With 40MB HD MiniScribe, 28ms 
¢ With 70MB HD MiniScribe, 28ms 





Monographics Card 
Text mode 80 col x 25 





characters, graphics mode Samsung 


720 x 348, parallel 


Mono Combo 


12” flat screen with 


65 tit and swivel base . .. $95 


Monographics card and monitor ...........--.-. 


EGA Combo 


EGA card and monitor ..... 


Color Card 
High resolution coior 
graphics card........ 


Color Combo 


CGA card and monitor .... 





EGA Monitor 
14” high resolution. . $349 





Color Monitor 
14” CGA monitor .. .$315 


$1129 


A lot of computer for y 


Bentley-286/10 


Base System .......cccccccccccces 
10MHz 80286 processor in a compact chassis, Phoenix 
BIOS, 512KB RAM, 1.2MB floppy drive, dual floppy/hard 








our money 


$899 


drive controller, 200-watt power supply, keyboard. 


¢ With 40MB HD MiniScribe, 28ms 





* With 70MB HD MiniScribe, 28ms........ 


NEC Multisyne-The 
elite monitor. Adjusts to any 
horizontal frequency bet- 
ween 15.5KHz and 25KHz. 
Resolution up to 800 x 560, 
and supports both analog 
and TTL inputs. Thirteen- 


Modems-all Bentley 
modems are compatible with 
ail popular communication 
standards and have auto 
answer, auto redial, and auto 
voice/data switching. Exter- 
nal modems include LED 
Status indicators and require 
modem cable for hookup. 
300/1200 Baud 

Internal Modem...,. 
300/1200/2400 Baud 
Internal Modem... .$139 
300/1200 Baud 

External Modem ....$89 
2400 Baud 

External Modem ...$159 


MEFC-A six-function expan- 
sion card: 384KB RAM, 
serial port, parallel port, 
game port, clock-calendar 
with battery backup, and 
utility software. 


ee eee eceoe 


MEM-576-Memory expan- 
sion card that fits in a short 
slot and supports either 
64KB or 256KB chips. 
Comes with OKB, expan- 
dable to 192KB, 284KB or 
S76KB. 


256K chips (150ns)..... 
256K chips (120ns).... . 
256K chips (l00ns)..... $46 


AT 1/O-Seria! port and 
parallel port. 


more power... 


AT-MFC-for IBM PC 
AT® . Up to 1.5MB 
memory expansion, serial & 
parallel port. 


EMS-Expanded-Memory- 
Specification card compati- 
ble with the Lotus/Intei 
Memory specification. 
Comes with OKB, expan- 
dable to 2MB. Includes 
utility software. 

PC Version 


AT Version 


Coprocessors 

8087-3 (SMHz) ....... 
8087-2 (8MHz) ....... 
80287-6 (6MHz) ...... 
80287-8 (8MHz)..... 
80287-10 (IOMHz)..... 


PC /O-Seriai port. 


parallel port, game port, 
and clock-calendar with 
battery back-up. 














Bentley-286/8 


8MHz 80286 processor in a compact chassis, Phoenix BIOS, 
5I2KB RAM, 1.2MB floppy drive, dual floppy/hard drive 
controller, 200-watt power supply, keyboard. 

¢ With 20MB HD Seagate, 65ms .......... 
¢ With 40MB HD MiniScribe, 28ms ....... 


... plus a one-year warranty! 





2 ia 
ATT 


4 7 
if 
— 


Bentley Turbo-10 


Base System 


Turbo-charged XT-compatible 8088 processor running at ! 
10MHz, 640KB RAM, one 360KB floppy drive and controller, 

eight expansion slots, 150-watt power supply, keyboard. 
¢ With 30MB HD MiniScribe, 55ms......... 
© With 40MB HD MiniScribe, 61ms......... 









MiniScribe 
Hard Disk Drives 


High Quality * High Storage Capacity 
High Performance ¢ Low Price 








PC Hard Disk Kits- 

Quality 30MB and 40MB hard disk kits for the IBM PC and 
compatibles. Each kit includes a half-height Winchester hard 
disk, hard disk controller, cables, software, mounting hard- 
ware, and complete illustrated installation manual. 


SUMS iniSerioe (S$iewy ees §339 
40MB MiniScribe (6ims).........-0.000.0.000005 $399 
20MB 


For the Compaq Portable ........00ecce eee ees $299 
ee Se ae a 








One-Year Warranty 


Both drives feature an average access time of 28 milliseconds. The drives’ positioning systems 
use a rugged linear voice coil actuator that eliminates head skew problems. Microprocessor-aided 
control provides fast, accurate head positioning. Superior head/disk tracking is achieved through 
the use of Whitney technology head sliders and flexures. With MiniScribe's fail-safe actuator 
lock, the head positioner is retracted and locked at power-down, elimating data zone contact. 
Partilioning software is included so you can take advantage of the full storage capacity. 


42MB.....$569 7oms.....$799 








Internal Tape Backups-Avoid disk swapping: 
Streaming tape for your IBM PC® , PC AT® , or 
compatible, 

20MB 60MB 
For the PC ...$389 For the AT 





$757 


“ill eH 

Computer Products 
1700 Still Meadaw Cove Round Rock, Tx. 78681 
Amazing prices on quality computers and add-on 
products. Free UPS ground shipping in the con- 
tinental U.S.A Thirty-day, money-back guarantee. 
No surcharge for MasterCard, VISA, COD, or 
cashier's check. Fortune 1000, university, and in- 
stitution purchase orders accepted with approved 
credit. Phenomenal savings with a one-year war- 
ranty. Sales Hours: Mon.— Fri. 8 a.m.— 9 p.m. 
Sa. 9 am— 5 pm. 
‘Tech. Support: Mon.— Fri. 9 a.m— $ p.m. 


Order Toll Free 
800-234-4442 


In Texas Call: 800-777-7003 
Tech Support: 512-250-8202 


= WORM DRIVES 


TWO SIDES OF THE SAME COIN 


Ptical data storage and magnetic 

technology may seem to have little 
in common. In fact, there are almost as 
many physical similarities as there are 
differences. 

The cartridge shell looks rather like an 
overgrown 3'4-inch floppy disk assem- 
bly, but the exterior dimensions have 
swelled to approximately 6 inches by 512 
inches by ¥% inch. Considering that the 
storage capacity can be as much as | ,000 
times that of the diminutive floppy, the 
size increase seems insignificant, to say 
the least. 

More comparable in size, perhaps, 
are the interchangeable cartridges used in 
a few Winchester drives and the media 
found in lomega’s new Beta-20 Bemoul- 
li Box drive. Even these units still require 
5 to 20 cartridges to store as much as one 
optical cartridge holds. 

A spring-loaded metal shutter covers 
the opening for the optical read/write as- 
sembly and is automatically moved to 
one side when the cartridge is inserted 
into the drive bay. 

A pair of plastic latches, one on each 

| trailing corner of the shell, is used to 
write-protect each side of the WORM 
disk assembly, should that be required. 


those who just want an easy-to-use, reli- 
able mass-storage device, however, the 
‘ Optotech 5984 comes up short. 


SYMPHONY SYSTEMS INC. 


N/Hance 525 Optical 


Disk System 

Unpacking the N/Hance 525 Optical Disk 
System was rather like attending a 20-year 
high school reunion: you recognize the 
face, but you can’t quite place the name. 
The answer isn’t an identity change for a 
former CIA informant, but rather the rela- 
tionship that exists between original equip- 
ment manufacturers and value-added re- 
sellers. 





Like magnetic disks, most WORM disks 
can record on both sides, but due to the 
high price of optical read-write heads, 
only one head is used in each drive. Us- 
ing the second side, then, requires that 
the disk be removed, flipped over, and 
reinserted. 

The disk itself is quite unlike that used 
onaCD-ROM drive (or aCD stereo sys- 
tem, for that matter). The polycarbonate 
substrate is roughly twice as thick as that 
of the CD-ROM, measuring about 2 mil- 
limeters. Onto this base a thin film of the 
rare-earth element tellurium (from the 
same atomic group as sulfur and seleni- 
um) is deposited by a vapor-plating pro- 
cess. Additional polycarbonate layers are 
then applied to the disk to protect the del- 
icate recording surface. 

The resulting film is so thin that it ap- 
pears to be transparent: open the shutter, 
and you can look right through the media 
when it is illuminated by a bright light. 

Like pocket-size floppy disks, optical 
cartridges have a metal hub, but a pre- 
cisely machined one that ensures preci- 
sion alignment on the drive spindle, 
whereas 34-inch floppy disks can get by 
with stamped-metal hubs. 

Anyone who was in the computer 


In this case, the hardware and device 
driver software are a known quantity: the 
excellent IS] 525 WC optical drive and 
WORM.-TOS operating system extension. 
Having already scrutinized them under 
that company’s own label, we'll forgo an- 
other description of those products and di- 
rect you to the ISI review for details. 

The value added by Symphony Sys- 
tems, then, lies in the firm’s TextScan soft- 
ware package. Given that most WORM 
drives will probably be used for permanent 
storage of large documents, TextScan will 
make the process of searching through 
over 115MB of data a painless task. Sym- 
phony Systems bills TextScan as a docu- 
ment management and text retrieval sys- 
tem, but that hardly does it justice. 
TextScan can also be used to filter high-bit 
control characters from word processing 


field before the current microcomputer 
revolution will remember that the 8-inch 
floppy disks used on many early mini- | 
computers were hard-sectored. A series 
of holes (as opposed to the single timing 
hole found on current soft-sectored flop- 
py disks), each delineating a separate 
sector, was punched around the periph- 
ery of the hub. Optical cartridges are sim- 
ilar in that the sector information is 
bumed into the disk during the format- 
ting process at the factory. Open the shut- 
ter, and you’ll see the sector divisions ra- 
diating from the hub. 

One problem with the current optical 
cartridges is the lack of a common stan- 
dard. Although outwardly similar, the 
optical format and physical dimensions 
of each manufacturer’s products are sig- 
nificantly different from those of its com- 
petitors. Consequently, an ISI cartridge 
cannot be used in an Optotech drive, or 
vice versa. 

Although single-sided cartridges are 
available, there seems little point in using 
them. The prices for single-sided media 
(typically around $140) are considerably 
more than half the price of their double- 
sided counterparts (at around $200 each). 
—Frank Bican 


a TextScan’s file 


compression can reduce 
storage space by as much 
as 50 percent. 





documents, cut text from a WORM docu- 
ment file and save it on magnetic media, 
and compress text files to only half their 
normal size. 
TextScan is entirely menu driven, with 
directory and file selections (up to 500) 
| made by cursor control. Neophytes won’t 
feel threatened, but more-experienced us- 
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PROBLEM: 

With all the software tools available, it 
is surprising that an important need has 
been overlooked—a way to deal with 
the countless bits of RANDOM 
information you spend hours with every 
day. As a result, you are losing valuable 
time and making decisions with 
incomplete information. 
SOLUTION: 

Tomado—the RANDOM information 
processor. The productivity 

software package for your PC that 
works wonders. 








you are a business executive, consultant, 
engineer, or in any other profession, you need 
Tomado—it will save you endless time and 
effort every day-—guaranteed—or your money 
back. Here is how it works: 

@ Information Windows 

With Tornado, you process information in 
stacks of superfast “intelligent” windows— 
several on your screen at once. You type into 
the windows, interconnect and prioritize them; 
and scan through them in remarkable ways. 
@ Free Form 

Tornado is FREE-FORM. It works the way 
you think. To start a new window you just 
press N, and enter information. No file names. 
No extra keystrokes. To 
retrieve information you just 
press G (for Get), with any 
word or phrase—you'l watch 
Tornado zip through your 
windows like lightning linking 
and opening those requested. 
You can even flip through 
your windows with the arrow 
keys and watch them instantly 
pile up and lift away. These 
are just three of 18 easy but 


oii powerful features. 
— = — ‘ Mi Space Station 
‘ Tomado is being used on the 
complex US Space Station 


project-—but it does simple 
things too: When Harry calls 
you on the phone, in two 
seconds flat you'll display the 
six windows on Harry before 


“Excellent Excellent Excellent Excellent” 


PC World, Patrick Marshall 


‘one of the st ... programs I've ever seen.” 
BYTE, Jerry Pournelle 


“Excellent value” 


IntoWorld, Review Board 


“Editor's Choice” 
PC Magazine 


le... 
New York Times, Diment 


can start “Tornado-ing” in 15 minutes—not 15 
days. And that’s a pretty good deal since 
Tornado can save you an hour every day! 


@ Productivity Tool 

To reach your goals, you need tools that 
maximize your productivity and help you make 
your best decisions, Tornado fits the bill 


perfectly. In fact corporate user surveys show 
you may well use Tornado more than any 


other software package! Order today risk-free. 
To order call: 


(800) 342-5930 


Technical questions & NJ: (201) 342-6518 
24 hr. modem: (201) 342-8101 
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he finishes his first sentence! No more 






Just 5149°5 with the valuable 


“Tornado Library 
30-DAY MONEY-BACK GUARANTEE 
(When ordered direct) 


Mi New Concept 

Tornado is a superfast new way to deal with an 
important type of information. Tornado will 
not only let you be more productive, it will 
help you make the decisions you need to reach 
your goals. Did you ever realize that over half 
the information you deal with is the RANDOM 
type? Not databases—not spreadsheets—not 
long documents—but the type scattered around 
your workplace and in your head. Yet 
amazingly, unti! now there was no great 
software to help you—the tools were either too 
structured or without organization, But now, at 
last, there is a quick and easy solution-— 
Tornado—acclaimed by rave reviews and 
accepted by corporations nationwide. Whether 


500 windows per piie - 50 piles. Not copy protected. 


embarrassing pauses or scrambling for 
information. Tornado is so versatile 
you can: write and print a letter faster 
than ever; track things to do; edit 
electronic mail; and plan a project or 
event—quickly and casily. You can 
even build a sophisticated 
“knowledge” base—or an unstructured data base— 
without programming. And that’s not all. Track phone 
conversations, numbers, sales leads, and all your other 
RANDOM information. With the new option you 
“Library” of windows containing: free-form calendar, 
project planner, grid maker, city/state/ area code/time 
zone translator, and much more. On a portable, 
Tomado is your ideal moving office. Best of all, you 
tailor Tommado to your own needs—easily! 


@ 25,000 Windows 

Instead of one window or ten, imagine up to 25,000! It's 
like extra memory...for your brain! The uses are endless. 
If you can “type” it—you can “Tornado” it. And because 
it's memory resident (if you choose) you can quickly 
jump in from other programs—even move information 
between them. All this power, yet reviewers agree you 






FEATURES: free-form & predefined windows, scrolling within window, import & export 10 files & 
scteens, cul & paste, auto word wrap, time & dale stamp, move & join & dup windows, mono or selectable color, definable Hot-key 
or non-resident, untoadable, LAN support, context help, extended ASCII, smart fully adjustable windows, parallel text processing, 
progressive resolution and “and-or-not” like searching without keywords, and more. COMPA TIBITLITY: IBM-PC/ XT/ AT, PS2 
and compatibles; mono, CGA, 80 col EGA, and Hercules displays, 60K minimum RAM; 3.5” disk on request. CAPACITY: Upto 


© 1987 Micro Logic. European marketing by Atlantex Inc. (203) 655-6980. Trademarks; IBM-PC/XT/ AT/ PS2 - IBM 


» send me ——_ copies of 
Tornado at $99.95 each plus 
$3.50 shipping or copies 
of Tornado with Library at $149.95 
plus $3.50 shipping. ($10 shipping 
outside USA & Canada). NJ 
residents add 6% tax. No purchase 
orders. To order, mail coupon or 
call (800) 342-5930. 
Payment: VISA MC Check 
Credit Card Expiration __ 
Card #. 
Not Copy Protected 
30-Day Money-Back Guarantee 


Name: 
Address: 
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Look familiar? It’s the ISI 525 WC again, this time with an NiHance label. But the changes are 
more than cosmetic: text scanning software adds value to this drive, making it a winner. 


ers may yearn for the speed of command 
line processing. 

The Search function of TextScan will 
probably be its most popular feature, and 
even though it takes roughly 40 percent 
longer than the FIND command in DOS, it 
is far more functional and complete. 


EDITOR’S 
CHOICE 


N/Hance 525 Optical Disk System 
Symphony Systems Inc. 

N/Hance Systems Division 

908 Providence Hwy. 

Dedham, MA 02026 

(617) 461-1970 

List Price: $2,950 

Requires: 256K RAM, one floppy disk 
dnve, one half-length slot, DOS 3.0 or later. 
In Short: An excellent software enhance- 
ment to an already good WORM drive, the 
1S1525 WC. The text retrieval software is a 
worthwhile addition to a drive whose perfor- 
mance rates at the top of the heap. 
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Searches can comprise up to eight phrase 
fields (each up to 20 characters long) in 
two groups, and the field entries can be 
linked together with the logical operators 
AND, OR, NOT. While not a logical op- 
erator per se, the Proximity relationship 
can be used to allow only those entries to 
be found that coexist within a specified 
number of lines, from 0 to 99. Where the 
DOS FIND command can examine the 
contents of only one file at a time, Text- 
Scan’s Search function can be set toexam- 
ine the contents of upto 500 files at a single | 
sitting. Such batching of search commands 
allows you to initiate a search and go have 
a cup of coffee while the program does | 
your work for you. When the cupis empty, 
you can come back and examine the results 
of what would have required hours (not to | 
mention an absurd number of keystrokes) | 
to perform using DOS. 

File compression becomes particularly 
attractive when storing files on a WORM 
drive. Remember, only a finite number of 
files can be placed on any WORM drive, | 
and although the media is replaceable, at 
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e ISI525 WC 
« N/Hance 525 Optical Disk 
System 
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When PC Magazine first looked at 
WORM drives (June 23, 1987), they 
were full of promise but short on | 
performance. Half a year later, at 
least two products have made the 
wait worthwhile. The IS1525 WC, 
in part for its excellent drive assem- 
bly and controller but even more so 
for the outstanding WORM-TOS de- 
vice driver, gets a nod for exception- 
al data throughput performance. lis 
only weakness is the backup utility 
which, frankly, isn't needed—the 
DOS XCOPY conunand can be used 
in its place. 

Symphony Systems’ N/Hance 
525 Optical Disk System combines 
the same quality drive and device 
driver software from ISI with its ex- 
cellent TextScan software package, 
resulting in a versatile text retrieval 
system. 





prices up to $250 per cartridge, it’s not ex- 
actly cheap (see the sidebar, ‘“Two Sides 
of the Same Coin’’). 

TextScan's file compression function 
can reduce storage space by as much as 50 
percent, and the resultant files are fully ac- 
cessible to the Search function but not to 
other applications. Files that have been 
compressed are recognizable by their 
-CMP extension. Naturally, a decompres- 
sion function is also part of the package: 
after files have been retumed to their nor- 
mal state, so is their filename extension. 

The ISI optical drive with its WORM- 
TOS device driver software need make no 
apologies for its performance. When com- 
bined with Symphony Systems’ excellent 
TextScan data retrieval software, it’s even 
better. Pt 


Frank Bican is a departmental computer 
resources supervisor at a Cleveland medi- 
| cal center. 
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HEADSTART 
BEATS 
LEADING EDGE! 











The Headstart computer __ _ Headstart has one thing 
tem arl has th no other PC. has-the 


award-winning 
Headstart Operating 
System. It will speed 
you through operations 


ver 
Epson’and Tandy’on all __ 
counts where it counts! || 

















First of all, Headstart like never before, while 
comes complete, so there's arene you to fully 
nothing else to buy. Just take utilize the gratifying 
it home and plug it in. Its ee at your fingertips. 
ease of use and versatility t's no wonder leading 
will amaze you as you dis- ublications rated 
cover Headstart is perfect eadstart one of the 
for leisurely applications at best P.C’s ever! You get 
home, as well as being a it all with Headstart, 
powerful business tool including all the impor- 
which can satisfy the eee eee eT ess a ieag cane 
demands of an office bony} Yh 1-1 t + ! , 
where speed and ease Bi La aaa oe FEELEIIL Ly ane : it an even greater 
of operation mean - value. 
more Sa uae 

Headstart challenges you to com- So take the challenge 
pare its features, performance and and compare before you 

a Fig) value to any XT, buy. Call 1-800-882-1888 
in titi including IBM? for the Headstart dealer 
: You'll find that nearest you. 





— “King Kong” Bundy 
Heavyweight Wrestler 


“It will bring out the genius in you!” 


Vendex Pacific, Inc., 40 Cutter Mill Road, Great Neck, NY T1021 


‘Vendex Turbo 888-XT Headstart Computer System 1 a trademark of Vendes Pacific, Inc IBM, XT is a trademark of International Business Machine Corp. 1988 Vendex Pacific, Inc. All nghts reserved 
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OS/2 READY Base System 
© 80286-12 CPU 0 wait state h) 
© Landmark CPU test 16 MHz MIC 88 TURBO 
© S expansion slots (6-16 Bit, 2-8 Bit) 12MHz Base System $485 
® 512K Standard RAM expandable to IMB 
© Phoenix BIOS © 8088-1 CPU 0 wait state 
© Clock calendar with battery backup © 4.77/12MHz switchable speed 
© Dual combined floppy/hard disk controller © Phoenix BIOS 
© 1.2MB floppy disk drive © 640K RAM on board 
© Serial and Parallel port © 8 expansion slots 
@ 101 enhanced MAXISWITCH keyboard © 1 360K floppy disk drive 
© 200W power supply with 110V/220V © AT type keyboard 


© Multi YO with floppy controller 
(1 serial port/1 parallel port/1 game 
porticlock calendar with 
battery backup 


, MIC-286/10 SEN ae 
Base System $875 


® Same as sbove with 80286-10 CPU 0 wait state 
® Landmark CPU Test 13.3 MHz 





samsunG S-286 $995 


OS/2 READY Base System 


® Same as MIC 286-12 with 80286-8 CPU O wait state ® Landmark CPU test 10.3 MHz 
@ 512k standard RAM expandable to IMB on board ® AWARD BIOS 





SAMSUNG 5-286 PLUS 


SAMSUNG 88 TURBO 


















Base System $1295 8MHz Base System $559 
® Same as MIC 286-12 with 80286-10 CPU 0 © 8088-2 CPU 4.77/8MHz switchable speed 
wait state ® Phoenix BIOS 
© IMB standard RAM on board ® 512K RAM expandable to 640K on board " a 
®Small foot print © 7 expansion slots —— 
®AT type keyboard al il WW 
©1 serial and 1 parallel port “Tad uchishon . 
© 1 360K floppy disk drive with built-in controller = = 
®Small foot print | 
OPTIONAL PRODUCTS 
MONO ComBo $120 NEC MULTISYNC I $549 INTEL Math co-processor 80287-10 $290 
© Mo ; 
Jer iewek oem. sé _RAMChips for 801100/120n8 CALL 
svavel ase ° Video-7 VEGA DELUXE 219 5% 360K floppy disk drive $79 
CGA COMBO $290 HARD DISK 3% 720K floppy disk drive $125 
is Goloe card ra nk, © Seagate ST-225 20MB (65ms) $249 Modem Hayes compatible  $79/$198 
Se nee 18 RE color monitor. ott Ee Seagate ST-251 40MB (39ms) on 1200 B/2400 B $ 
EGA COMBO $440 * Miruscnbe 6053 44MB (28ms) 569 MS DOS 3.21 wiGW basic 69 
@ EGA card 640X350 © Miniscribe 6085 71MB (28ms) $799 PC DOS 3.3 or MS DOS $98 
® SAMSUNG 14” EGA color monitor with tilt & INTEL Math co-processor 60287-8 $249 33 
base 3 wiGW basic 







IN CA CALL: 4 
eee a= Co 
TECH SUPPORT & INFO: sariyatase Rane 


(408) 737-8585 H O M_ E _ HOUurs: Moa Fri 8:00 amépm (PST) Saturday 8:00 am-12:00 am 
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hen you 
consider ways to connect hun- 
dreds of PCs, you can quickly 
focus on a few solutions. 
Voice-and-data PBXs from 
companies like Mitel, 
AT&T, System Resource Ex- 
change, and others can handle 
thousands of connections 
made over miles of the tele- 
phone wiring you probably al- 
ready have in the walls of 
your buildings. But these con- 
nections typically transfer 
data at 19.2 kilobits per sec- 
ond, which is an inadequate 
rate for interactive PC pro- 
cessing applications such as 
sorting files in a database. 

If you need more speed in 
your corporate network, you 
should certainly consider Eth- 
emet in its many forms. Xe- 
rox, DEC, and other compa- 
nies will help you install the 
“frozen orange garden hose”’ 
Ethernet backbone cable and 
the taps and transceivers 





@ CONNECTIVITY 


MAKING 


CONNECTIONS 


NORTHERN 
TELECOM'S 
MERIDIAN 


LANStar 
PU 


As has been made clear by our ongoing 
connectivity series, the list of 
network product choices is seemingly 
endless. What is it, then, about 
the Meridian LANStar PC that has us 
describing it as ‘‘the best 
overall corporate networking solution’’? 


FRANK J. DERFLER, JR. 
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needed to connect to it. As the 
cable gets longer, however, 
the design of the system be- 
comes more complex, and 
you must install devices like 
active repeaters that renegoti- 
ate the CSMA (carrier sense 
multiple access) protocol be- 
tween cable segments. Ether- 
net performs well, but com- 
pared with twisted-pair 
LANs, it is neither chcap nor 
simple to install in large sys- 
tems. 

Yet, paying for and install- 
ing Ethernet is child's play 
compared with the big-time 
investment required by that 
other corporate network solu- 
tion: the IBM Token-Ring 
Network. The IBM Token- 
Ring system, supported by 
the IBM Wiring Plan, is ex- 
pensive, bulky, and with its 
mess of cables, ugly. Both 
3Com Corp. and Proteon 
have Token-Ring implemen- 
tations that are easicr to main- 









m@ MERIDIAN LANSTAR PC 


tain but not cheaper or easier to install. 

Then there’s Northem Telecom’s Me- 
ridian LANStar PC, which carries data for 
thousands of feet at a data rate of 2.56 
megabits per second over twisted-pair tele- 
phone wire. The best overail corporate 
networking solution for PCs I’ve seen, the 
LANStar PC is particularly attractive if 
you need fast access for interactive pro- 
cessing jobs or if you have a network with 
Many servers. 

The LANStar PC offers excellent 
throughput. The system we tested was in- 
tegrated with a Banyan DTS DeskTop 
Server running Banyan’s VINES network- 
ing software. Our PC Labs benchmark 
tests reported slightly better performance 
by the Meridian LANStar PC system than 
by thin-cable Ethemet, under certain con- 
ditions. There are some complex reasons 
for this, but the conclusion you should 
draw is that the LANStar PC gives system 
throughput over twisted-pair telephone 
wiring that rivals the throughput of coaxial 
cable systems. 

LANStar PC systems become practical 
for networks of more than 32 nodes (serv- 
ers and workstations). A small LANStar 
PC cabinet configuration (the size of a 
dorm-room refrigerator) services up to 112 
nodes, and a large system (resembling a 
full-size refrigerator) can carry 1,344 
nodes. 


















































FILE 


Meridian LANStar PC | 
Northem Telecom tne 
+2100 Lakeside Btvd., Greenway Bldg. 

) Richardson, TX 75081 
(214) 437-8000 
List Price: 32 nodes, $26,335; 12 nodes, 
$77,915; 256 nodes, $184,915; t.024 nodes, 
$730,020; t.344 nodes, $987,850. Pnices are 
for selected syslems only and include cabi- 
nets, power, tine cards, PC cards, and wiring 
| from PC to wall yack Systems can be expand- 
ed al an average price per node of $700: to 
$750. 
In Short: Perhaps the best solution for cor- 
porate nelworks with more Ihan 32 nodes, the 
Meridian LANStar UC offers fast access for 
interactive processing and is an excellenl en- 
iry into the tSDN (Integrated Services Digital 
Network). 
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SYSTEM COMPONENTS The LAN- 
Star PC has three major elements: an 
equipment cabinet, an interface card for 
each PC, and telephone wire. The network 
interface card is full size, designed for the 
8-bit PC bus, and otherwise unremarkable. 
The standard six-tum-per-inch unshielded 
telephone wire is available from many 
vendors. If your building was wired for a 
telephone PBX within the last 6 years or 
so, it is likely that you already have the 
right wire in your walls. Every node needs 
two pairs of wire. 

Each LANStar PC network interface 
card includes a telephone jack, which 
makes it easier to get to the wire pairs run- 
ning in the same cable. You route the tele- 
phone wire from the wall to the LANStar 
PC card and connect the phone to the jack 
in the card. From the wall jack, each cable 
Tun goes back to a central wiring closet for 
the voice telephone connections. In this 
closet, the pairs used by the telephone and 
the pairs used by the LANStar PC separate 
and go to their respective devices. This 
wiring scheme is not unique to LANStar 
PC; StarLAN is usually wired in the same 
manner. 

The LANStar PC equipment cabinet 
houses the electronic components that 
make up the packet transport equipment 
(PTE). The PTE is a true packet-switching 
system. Many typical PC-based LANs 
such as StarLAN, Ethernet, and Fox Re- 
search’s 10-NET use packets, but their 
packets aren’t switched. In both switched 
and nonswitched systems, a packet of data 
is constructed by enclosing all or part of 
the message in an envelope of bits. Every 
bit in the envelope has a purpose, such as 
describing the sender and addressee or 
checking the accuracy of the transmission. 
This packet isn’t conceptually very differ- 
ent from the Token-Ring’s ‘‘token.”” In 
nonswitched packet systems such as Ether- 
net, the packet goes out into the shared net- 
work cable, and every station receives and 
examines it. The station to which the pack- 
et is addressed takes further action, but ev- 
ery active station reads every packet. This 
results in high overhead on the cable and 
fequires the use of complex cable-sharing 
access schemes like CSMA and token 


passing. 
In the LANStar PC system, instead of 
every station examining every packet and 
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This chart is designed to help you select 
from among the many information-transfer 
and resource-shanng alternatives. As you 
can see on the chart. if all you really need 
to do ts exchange files or share printers, 
then you should consider devices Such as 
PBXs and patch boxes. If your organiza- 
tion has not already invested heavily in 
PCs or DOS programs, then a minicom- 
puter might meet your needs more eco- 
nomically. But if you want many users to 
share data files simultaneously under 
DOS, a LAN may be Ihe best alternative 
Once you've decided on a LAN, the need 
for station-to-station resource sharing and 
other factors will influence your network 
purchasing decision. 

Because manufacturers include many 
different features in their networks. some 
Products will not fit neatly into one 
decision box in this guide. You'll also find 
that the lack of differentiation between 
LANs ts becoming as large a problem in 
the LAN industry as the lack of standards 
was 2 years ago. But overlapping features 
and technical similarity between networks 
are good news for potential buyers. They 
will let you Concentrate on more-traditional 
factors such as dealer support and price 
instead of on more-technical con- 
siderations. 
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March 29, 1988 
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Zero-slot LANs 


© Applied Knowledge Groups’ The Knowledge Network 
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© Server Technology's EasyLAN 
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Media-sharing LANs 


8 Gateway Communications’ G/NET 
8 Novell's NetWare/S-Net 
® Proteon's ProNET-10 
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8 Texas Instruments’ Business-Pro LAN Server 
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88 3Com Corp.'s Ethernet 
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Voice-and-data PBX 


© Mitet's SX-200 Digital 
® Shsred Resource Exchsngs’s System One 
© Northern Telecom's Meridisn SL-1S 
@ Siemens intormation System's Saturn NE 





LANstations 


§8Corvus Oiskisss PC Workstation 
88 Kimtron Satellite Oiskless PC/inisiligent Workstation 
@8 NCR 3390 Workstation 
98 Pure Data LANmark Network Workstation 
98 Racore PC AT - Compatible Diskless Workstation 
58 3Com 3Station 





Workstation 


Important? yh 


Clustered CPU systems 


8 Alloy Pius4 
©* NorthStar Dimension 300 
©8 Our Business Machines’ OA-Link 





Media-sharing LANs 


® Digital Equipment Corp.'s DECnet with 
VAX'VMS Services for MS-DOS 
8 IBM Corp.'s Token-Ring Network 

© Watertoo Microsystems’ Waterloo Port 





Fiber-optic LANs 


§ Codenoll Technology's Codenet 
§ Fox Research's 10-NET (tiber version) 
£ Proteon’s ProNET-10 p320x 
£ Pure Oste’s ARCnet (fiber version) 


Need high 
Mebillty snd/or 







capability? 






Media-sharing LANs 


@® AT&T Iniormstion Systema’ 382/600 snd SterLAN 
© Fox Research's 10-NET 
§ Univation’s LifeNet opereting system plus LAN hardware 
§ Northern Tstecom's Meridien LANStar-PC 


Use installed 
telephone 
wiring? 
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sharing a common bus, stations have dedi- 
cated connections to the PTE. The PTE 
switches the packets and routes each one 
only to the addressed station. This packet- 
switching system has a couple of draw- 
backs. First, it requires substantially more 
electronics in the switch, and the switch 
becomes a single point of failure. Second, 
the configuration requires that every sta- 
tion have a dedicated cable run to the PTE 


pRebeREREE? 


cabinet, so a LANStar PC installation 
takes more wiring than does Ethemet but 
not more than a Token-Ring or a PBX in- 
stallation. 

On the positive side, the telephone wire 
is much cheaper than coaxial cable, espe- 
cially if it has already been installed in the 
right configuration. Additionally, the elec- 
tronics in the switch reduce the load on the 


PReeebeel 


Northern Telecom's Meridia, Lanptar PC Topology © 


alas oe 





because the wiring is not shared, the heavy 
activity of a few stations doesn’t slow 
down responses for all stations. The reli- 
ability of the system is enhanced through 
internal redundancy in the switch and par- 
ticularly by the separate wire runs to each 
Station. Damage to one wire run does not 
bring down the entire network the way it 


| does in a station-to-station physical wiring 
CPU of every station in the network, and | 


scheme such as thin-cable Ethernet. 

What makes the LANStar PC a viable 
long-term altemative is its relationship to 
the Integrated Services Digital Network 
(ISDN) transmission standard. ISDN is an 
international development program de- 
signed to digitize the telephone systems of 
the world. It is heavily backed by the re- 
gional Bell companies, AT&T, and other 
large organizations. The goal of the ISDN 
initiative is to provide several 64kbps data 
channels in every telephone wall jack. 
ISDN will evolve first in major cities and 
will take a decade or more to reach rural ar- 
eas, but the LANStar PC provides an ex- 
cellent entry to ISDN, for any corporate or 


Northern Telecom's Meridian LANStar PC 
offers excellent throughput, carrying data for 
thousands of feet at a rate of 2.56 megabits per 
second over twisted-pair telephone wire. The 
system includes an equipment cabinet, an 
interface card for each PC, and telephone wire. 
It offers fast access for interactive processing 
and is one of the most effective systems for 
networks of more than 32 nodes. 
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3Com 3# 
NETWORKS CORPORATE AMERICA 
WITH THE POTENTIAL OF 





0S/2. 


Today Corporate America can look 
forward to an era of constantly increasing 
productivity through the extraordinary 
power of IBM’s OS/2. 

Users of 3Com 3+ network system 
software can look forward to maximizing 
that productivity and power now. 

That's because 3Com 3+ is built on industry 
standards which make it compatible with 
both current network applications and future 
OS/2 workstation and 
server applications. 

3Com 3+ purch- 
ased today is the 
safest and smartest 
investment you 
can make in network 
system software. 

3Com 3+ productivity is being increased 
even more by Microsoft's OS/2 LAN Manager 
—the networking environment of OS/2 
which is under co-development by Microsoft 
and 3Com. 

That means that users of 3Com 3+ can 





OS/2. It will revolutionize the 
productivity of Corporate Amenica. 





——— 
© 1987 3Com Corporation. 3Com and 3+ are registered trademarks of JCom Corporation Microsoft is a regist 
IBM 1s a registered trademark and OS/2 is a trademark of International Busmess Machines Corporation. 
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enjoy the benefits of running OS/2 on their 
networks today, while e oe their 
system investment & — 
guarantee maximum 
network productivity 
in the future. 

So as Corporate 
America embraces 
08/2... 

Remember one 
simple fact. 

3Com 3+ network system software allows 
you to use the potential and power of OS/2 
throughout your network now. 

While allowing you to optimize OS/2 work- 
station and server applications in the future. 

It’s just one more reason why 3Com 3+ 
network system software has become a 
Corporate America standard. 

For your nearest 3Com dealer, call 
1-800-NET-3Com. 


3Com 





3Com 3+. Destined to become the 
gold standard for OS/2 networking. 
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group network. Northem Telecom’s de- 
signers understand ISDN, and the LAN- 
Star PC packet is designed to carry the 
ISDN 64- and 16-kilobit data channels. 


LINKING WITH VINES Like Ethemet 
and Token-Ring, the LANStar PC is only a 
connection scheme. The connection 
doesn’t let an end user really do anything 
with the system. There has to be some soft- 
ware in order to communicate through the 
connection the LANStar PC provides. 
Northern Telecom supplies NETBIOS | 
with the LANStar cards, so networking 

programs such as Tapestry and IBM’s PC 

Local Area Network Program run on the 

system. You could establish a network of | 
PCs and allow various PCs to contribute | 
resources to the network using these pro- 





grams. 

Northem Telecom established a techni- | 
cal and marketing arrangement with Ban- 
yan Systems to integrate Banyan’s VINES 
with the LANStar PC. A VINES software 
shell runs with DOS in every LANStar PC 
workstation. The VINES software includes 
the code needed to redirect DOS requests 
to and from the LANStar PC network in- 
terface card. The requests are formed into 
packets and sent to the PTE, where they 
are put onto the dedicated connection to 
the Banyan server. 

A LANStar PC interface card placed in 
a Banyan server links the server to the 
PTE. At the same time, network interface 
cards from other manufacturers placed in 
the Banyan server can link it to strings of 
PCs connected over Ethernet, StarLAN, 
Token-Ring, or any of the other network 
systems the Banyan software supports. All 
of the stations connected to the server by 
these various cabling and access schemes 
share the same files and services under 
VINES. In this way, a LANStar PC system 
can integrate with many other types of PC- 
based LANs. You needn’t abandon exist- 
ing network cards and wiring to expand 
with a LANStar PC system. 





MULTIPLE SERVERS The VINES 
naming scheme lets you have hundreds of 
servers on the same network, soa user isn’t 
limited to the resources of one server at a 
time. This is particularly important in sys- 
tems in which you want to put different ap- 
plications on different servers to distribute 


the work load and reduce the risk of system 
failure. VINES is not unique in this cap- 
ability—most of the major network operat- 
ing systems have it—but being able to use 
multiple servers on the same network be- 
comes particularly important in large in- 
stallations. 

For example, it is relatively simple to 
set up a LANStar PC and VINES system so 
that someone working on a PC has Server 
I’s files assigned as the PC’s G: drive and 
Server 2’s files assigned as its H: drive. 


s You needn’t abandon 
existing network cards 


and wiring to expand with 
a LANStar PC system. 


You can create this virtual drive arrange- 
ment using Ethemet or Token-Ring cards 
to make the connection, too, but there is an 
interesting difference. 

Suppose someone with workstation 
drives configured as | just described on an 
Ethemet network issues the DOS com- 
mand COPY G:*.* H:, and G: is a loaded 
hard disk drive. DOS on the workstation 
will work with VINES on the workstation 
and with VINES running on Servers | and 
2 to move files, packet by packet, from 
Server I to the workstation and back out to 
Server 2. Other busy stations on the net- 
work are likely to experience slower net- 
work response times because of a heavy 
network load—even if they are using some 
other server. Since all messages travel on 
the same bus in typical PC-based LANs, a 
few busy stations slow down response 
times for everyone. 

If the LANStar PC is used for the con- 
nection in this scenario, anyone using 
Server 1 or 2 will still experience delays 
because of heavy server activity, but peo- 
ple using other servers won’t be bothered. 
Because dedicated lines go to each ma- 
chine from the packet switch, the activities 
of a few don’t affect the many. 

There is a limitation on the ability of the 
switch to handle data, but its capacity is 
more than 40 megabits per second of data. 








That means 40Mbps of data in the switch. 
Considering the other limitations of the PC 
intemal architecture and hard disk drives, 
the throughput of the packet switch is the 
least likely thing to limit the system. 

The LANStar PC and VINES combina- 
tion uses the Banyan server for all other in- 
terconnections. Multiple LANStar PC 
switches are connected by a server-to- 
server communications link. Modem, 
X.25, 3270, and other connections are all 
made through the servers. This configura- 
tion simplifies the operation of the LAN- 
Star switch and leaves the gateway com- 
munications tasks under the control of 
VINES. The VINES software has particu- 
larly strong communications capabilities 
and is well suited to this role. 


THE COST It is hard to compare the 
prices of the different corporate network- 
ing altematives. If sufficient twisted-pair 
telephone wiring is already available, the 
wiring cost for the LANStar PC is elimi- 
nated; on the other hand, you probably 
can’t ignore the costs of installing Token- 
Ring or Ethemet wiring. You could con- 
sider making the installation of certain 
types of Ethernet a do-it-yourself project; 
but with the LANStar PC, a vendor always 
installs the equipment. Finally, because of 
the initial price of the switch, the LANStar 
PC has a high cost-per-station rate for a 
few stations, but that figure drops as more 
stations are added to the network. 

Wiring costs aside, Northem Telecom 
says that the cost of the LANStar PC runs 
from below $700 to just over $800 per sta- 
tion. This includes the packet switch 
equipment cabinet and its intemal cards, 
the PC network interface card, and wiring 
from the PC to the wall jack. You should 
add 3 to 5 percent for equipment redundan- 
cy in the packet switch. At do-it-yourself 
Prices, you can pay from $250 to $600 
each for Ethemet cards. If you use the 
more expensive version of Ethernet with 
cable taps and transceivers, the cost rises to 
$800 per node, and you probably won't do 
much of the work yourself. At IBM’s 
prices, the Token-Ring Network averages 
about $800 per node. In equipment prices 
alone, the LANStar PC is competitive with 
vendor-installed Token-Ring and Ethernet 
altematives. These equipment prices could 
be important or minor, relative to the cost 
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FROM 
CREATION 


SALES 


Sif! 


You've created a file or document on your 
PC. Now what? 


Because most business information needs 
to be communicated, most people print the 
computer file and send the papers by maif, 


courier or fax. Or maybe send a floppy disk. 


If the recipient needs to manipulate or 
revise the data, it must be rekeyed. 


That's the time-honored—and the time- 
consuming—way of doing business. 


What's a faster, cheaper, better way? 
Western Union EasyLink® service. 


Y 


COMMUNICATION 


wesfem union 


Easylink 


ear 


Western Union EasyLink lets you send 
and receive data and documents between 
computers. Without a detour onto paper or 
the inconvenience of a courier. And you 
can be sure what you send is exactly 
what's received. 


You can use EasyLink to move the infor- 
mation that moves your business in sec- 
onds. You can move orders and text files. 
Receive reports and graphics. Even send 
product specs and spreadsheets. 


Fast revisions— without rekeying 


EasyLink connects the computers you use, 
regardless of type or location. Files on one 
computer can be sent to other computers, 

eliminating the need to rekey data. 


More than just computer 
communications 


EasyLink even lets you send messages to 
fax machines. Reach your company’s 


IF YOU CREATE ITON APC 
SENDITONA PC 
WITH EASYLINK 


© 1988 Western Union Corporation 
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mainframe. And communicate between 
offices or businesses. 


Best of all, the cost of sending a message 
is comparable to a postage stamp. And 
unlike telephone, the distance makes no 
difference. 


Western Union—a leader 
in electronic communication 


With EasyLink, we're bringing proven 
reliability to today's technology. And you'll 
get added value with EasyLink services 
like fnfoMaster® the largest electronic 
fibrary with more than 800 databases. 


Let EasyLink take your PCs from creation 
to communication. To learn how your 
business can benefit, return the coupon. 
Or call: 

1-800-247-1373, ext. 7200 


YES, tell me more “| 
| Show me how EasyLink can tum my company’s 
PCs into an efficient, economical new way to 

communicate, 





to: Wester Union 
PO. Box 37472 
Omaha, Nebraska 68137 


Orcall: 1-000-247-1373, ext. 7200 


fee. SY anf 


El Fasylink 
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: Benchmark Tests: 
Meridian LANStar PC 








ur tests show that Northem Telecom's 

Meridian LANStar PC holds its own 
against Ethemet and other media-sharing 
systems with higher-rated transmission 
speeds. The reported times for VINES run- 
ning on the Banyan server with 3Com 
EtherLink cards would have been improved 
by using an interface card with more buffer- 
ing, itke the 3Com EtherLink Plus. However, 
a standard LANStar PC card was used in the 
server during the tests of the Northem Teie- 
com system. Aithough we didn't test itin a 
tmultiserver environment, the LANStar PC 
system should provide efficient performance 
when multiple servers are active ona 
network. 


Network Speed Under Load 


Performance Times 
(Timas given in seconds) 
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The PC Labs LAN benchmark tests are wnitten in C and ara 
independent ol commerctal soltware We rar the tests ona 
test-bed of five 8-MHz ATs: For our test-bed to bettar simu- 
late the conditions on a medium-size network ol 20 or more 
workstabons, we have designed these loading tests so that 
a single station represents live to ten times the load of a 
user performing an interactive task (lor example, updating 
tecords) on a network 

By themselves, the elapsed times reported in these lests 
are nol meanmgful They are valuable only when used to 
compare the performances of two or more systams running 
under near-identcal conditions Accordingly, we include the 
tests run on our Editor's Choice configurahon of a 3Com 
3Server3, 3 + Shara sottwara, and EtherLink intartace 
cards to provide a point of companson We also show re- 
Sults from a network of Novells Advanced NetWare/288, 
Ethertink cards, and an IBM PC AT as the server Ad- 
vancad NetWara is our Editor's Choice lor networking soft 
ware, and our tested configuration ts a typrcal ona 

The Network Speed Under Load and the Hard Olak 
Access Load benchmark tasta measure the bme needed 
to pertorm a standardized task on the network While the 
actual work loads used for these two tests (described be- 
low) are different, we used the same procedures for both 
Wo obtain the elapsed times shown here we ran a bench- 
mark program performing a sequential create, a sequential 
read, @ sequential wrte, a random read, and a random wnte 
of alarge file Tha record sizes used in these activities 
syslematically rotala between 16K, 4K, and 512 bytes. The 
numbers shown in the three-dimensional chart are the total 
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time necessary for all of these operations We ran the test 
on all of our ATs to load the network while timing just one of 
them We then reduced the number ol workstations one at a 
time to show the eflect of loading on the network. 

The Network Speed Under Load test puts a heavy load 
‘on the network interlace (cards, modia, and so forth) while. 
placing ¢ minimal load on the hard disk by having each 
station continuously read and write its own 1-byla data file, 
changing the data each bme For systems with disk cach- 
Ing, the load on the hard disk is even smaiier, since cached 
Systems typically perform a disk wnte but do not requira a 
physical disk read 

The Hard Disk Access Load test heavily loads the hard 
disk and disk-caching system To do lhis, aach station ran- 
domly accesses its own 100K data file using 1K records. 
Data wnitten to the fileis changed aach time The random 
roads lypicaily access data outside the cache, which forces 
a disk read, as does any wnta 

Tha Oatabase Load test exercises tha system's record- 
locking support and tha way it handles a number ol random 
simultaneous accesses to a common file This test times 
how last each loading stalion accesses a common data- 
base consisting of an index and a data file Hail the ac- 
cesses ara simple searches of the index file and an 
‘accompanying access to a record in the data file One quar- 
tar ol the accesses perform the same operation but also 
lock the data record and update its contents. The remaining 
accesses update the index file and a data record The index 
file 1s locked dunng every update and the DOS 31 RLOCK 
statement prevents simultaneous index file updates. 
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FEW THINGS IN 
LIFE PROVIDE 
AS MUCH SECURITY 
AS A BERNOULLI. 


With the Bernoulli Box™ you can lock data in a safe place or 
take it with you. It’s available in 514” and 8” form factors with 10 and 
20 MB Disk Cartridges.t And Bemoulli Technology™ 
makes data loss due to head coals virtually impossible. 





Contact your authorized . lomega dealer, or call 
1-800-453-1800.* , ya b= s, 
V, y (°-MEGA 





Never ending storage 


OKIDATA‘ 


To most people our name says 
reliable PC printers. But the fact is, 
we've been in telecommunications for 
over 100 years. 

And our new PC modems are all 
you'd expect from that experience. 
With all the right diagnostics for a 
clear signal-over ‘‘noisy'’ lines, 


Hayes® compatibility, and a 5-year 


The only modems born 
with a century of experience. 
See your OKIDATA dealer. 
Or call 1-800-OKIDATA for 
the dealer nearest you. 


OKIDATA 
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Registered Trademarks: CR Ola Amenca, Inc., Marque 
deposte de Oki Amenca, Inc. Hayes, Hayes Microcomputer iter Pro- 
ducts Inc. Trademarks: Olatei, Ok: Electric Industry Company, Ltd., 
PC Digest, National Software Testing Laboratones, Inc Rated #1 by 
PC Digest August 1987 issue covering 1200 bps modems. 
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1200 and 2400 BPS Modems 


warranty. 
The Okitef™ 1200 and 2400 modems. 





= MERIDIAN LANSTAR PC 


of installing the wiring in the walls of a 
particular building. 

The LANStar PC system is sold in two 
different cabinets, a smaller one for sys- 
tems with from 32 to 112 nodes, and a 
larger cabinet that’s practical for systems 
with from 256 to the maximum of 1,344 
nodes. They both require AC power and 
some reasonable ventilation. You don’t 
have to throw away all the electronics if 
your system grows beyond your first ex- 
pectations. 


OURTESTS _Likeevery good LAN, the 
LANStar PC system is invisible in opera- 
tion. Anyone using the system sees only 
the networking software. A good network 
administrator usually hides even this from 
the users by creating batch files. 

Our evaluation system was installed in 
seven PCs and a Banyan server with the 
mere click and snap of RJ-11 telephone 
jacks. The most time-consuming part of 
the installation consisted of copying the 
VINES workstation files onto bootable 
DOS floppy disks. The seven 8-MHz IBM 
PC ATs were occupied in loading the net- 
work and server, with the net effect equal 
to the operation of two dozen PCs. 

Our benchmark test results showed that 
the LANStar PC’s performance is cornpet- 
itive with alternatives like Token-Ring and 
Ethemet. In some cases, it performed bet- 
ter than a “‘thin-net’’ Ethernet system us- 
ing the same server, workstations, and 
networking software. The orderly delivery 
of packets to the server allowed it to oper- 
ate at top efficiency. 

Adding buffering to the Ethernet card in 
the server (in the form of a 3Com Ether- 
Link Plus card) would improve Ethernet’s 
performance in our single-server test. But 
the point is that large networks typically 
have many servers, and adding more serv- 
ers and stations to an Ethernet network 
would slow it down again. We expect the 
packet-switched system to remain efficient 
with many servers and stations. 

If you’re responsible for installing a 
network with hundreds of PCs, you should 
look at the Meridian LANStar PC, from 
Northern Telecom, as an alternative to me- 
dia-sharing network solutions. PC 


Frank J. Derfler, Jr., is a contributing edi- 
tor of PC Magazine. 
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The class drive 


Or 
AFclass computers. 





The ST251 


features autopark with a 
balanced positioner, which eliminates 
e the need for a locking mechanism. Reliability 
is assured because the drive is built at Seagate's auto- 
mated manufacturing facility, using our own printed 


If you’re willing to settle for less, you can put other Circa Hoatiineetiity 


drives in your AT-class computer. 


Burk t AT-cl fannarice fo hard Our field-proven, proprietary stepper motors match 
ae ae, ibe ori ae Lae i as dat the fast access time normally found only with the more 
te’s ST251. expensive voice coil actuators. 
The ST251 is the 40 MB half-height drive designed _ Features like these have made Seagate the leading 
to get the most performance out of your IBM* PC, XT* independent manufacturer of small disc drives in 54% 
| AT* or compatible. and 3/4" form factors. And they’ve made the ST25] the 
With 40 msec access time, the ST25] delivers cost- class of the AT class. = 
effective AT-class performance while reducing power 40 megabytes. 40 milliseconds. 
consumption to only 1] watts. Why settle for less in your AT? 
For easy installation under DOS, we provide 1 E: a ee ae te 
partitioning software—free. & = eet teas ie Saloe™ = 


SS Seagate 


The first name in disc drives. 
CIRCLE 144 ON READER SERVICE CARD 






“MAKING YOUR CAREER MORE SUCCESSFUL” 


eA g) 
BS FREE a 
i SHIPPING 





ALL SYSTEMS WITH: 
@ One Year Limited Warranty. 


VERTEX 88 © 72 Hours Burn in Work. VERTEX MIN! 286 
* Intel 8088 Base System. @ Fully Assembled & Tested . 
° 4,77 —10 MHz Clock Speed. Assurance in U.S.A. ‘ cn eee merit Chip Set. 
* 640K Memory on Board, @ 30 days money back guarantee. “$1133 VER G0) 
* ERSO BI0S, oe EREE Es Ground in 0.54 * 8-12 MHz Clock Speed 
> 150W Power Supply. @ Major credit cards acceptable. + 640K werory on Bee 
Hy Oe Sh cg 
. : lower Supply, 

* AT Type Keyboard (84 Keys), * One 1.2 MB Floppy Orive. 

* Hard & Floppy Drive Controller. 
BASE SYSTEM $429 | * Enhanced Capacity Keyboard 





4101 Keys). 


BASE system $895 


W/20 MB HO $1195 
W40 MB HD $1395 
W/60 MB HD $1795 


W/20MB HO & Controller $769 


VERTEX 286 


* Intel 80286 Base System. 

* 8/16 MHz Clock Speed. 

* 6/10 of G/12 MHz available. 

* Keyboard Selectable. 

* 640K Memory on Board 
(80NS). 

* On Board Clock & Calendar. 

* Eden BIOS (w. set up software), 

= 200W Power Supply. 

* One 1.2 MB Floppy Drive. 

* Hard & Floppy Orive Controller. 


* Enhanced Capacity Keyboard MONO SYSTEM 


* SI 18.7 VER (3.0) i aap aaa Card + 
ease system $1549 =| EZ = mm “12 Amber Monitor w/Swivel 
wi20 MB HD $1829 : y Base. 
w/40 MB HO $2039 EGA SYSTEM 
Wwi60 MB HO $2439 r\o) 0a t¥ 4) 


10 MHz Base System $919 
12 MHz Base System $995 


" EGA Card 640 * 480 + 
“14 EGA MONITOR. 


QUALIFIED CORPORATION & UNIVERSITY P.O. ACCEPTABLE. DEALER INQUIRY WELCOME. 


ORDER HOT LINE: 1-800-521-4892 
IN CALIFORNIA: 1-714-937-1670 CIRCLE 329 ON READER SERVICE CARD 


VER [ EX COMMITMENT TO BEST CUSTOMER SUPPORT AND SERVICE 


Advanced Research, Inc 1820 Orangewood Ave. Ste. 203. Orange, CA 92668 

















= PC LAB NOTES: LASER PRINTERS ® CAROLINE HALLIDAY 


(CUSTOM-DESIGNING 


YOUR OWN FONTS 


Though you can buy and edit commercial fonts, you can save money and learn more about 
how your LaserJet works if you take a more creative approach. 


he font downloading and handling 

techniques discussed by Craig L. 

Stark in the previous issue will meet 
the needs of many readers. Generating 
fonts from ‘*font outline’’ packages (such 
as those from Bitstream or SoftCraft) gives 
you control over sizes and assures consis- 
tent, professionally designed typefaces. A 
multitude of additional vendors can supply 
fonts in still other typefaces, though their 
quality varies considerably. 

Commercial downloadable fonts, how- 
ever, whether ready-made or generated 
from font outline packages, may not be the 
solution you desire. For one thing, their 
expense is by no means negligible. More- 
over, while it is undoubtedly faster to 
modify existing characters with a font edi- 
tor than to design your own soft font, 
you'll learn more about the operation of 
your LaserJet II and its programming con- 
trol language (PCL) if you roll your own. 
But be forewamed: preparing your own 
downloadable font from scratch is not for 
the fainthearted. The system is detailed in 
the HP Technical Reference manual and 
all of the information is there. I°I] illustrate 
the process with a few letters you can see 
printed out on the sample landscape and 
portrait pages. 


Designing your own custom fonts for 


downloading to the printer requires under- 
standing the system used to specify the 
font. The soft font that is to be downloaded 
to the printer consists of three parts: the 
font descriptor for the font as a whole, plus 
a character descriptor and the actual bit 
data for each character in the font. HP rec- 
ommends that any soft font that is generat- 





ed should be made to work across the 
whole LaserJet family. (Features such as 
the ability to use a different width line for 
the underscore stroke are not available on 
the series II printer, but other, more-so- 


PC LAB NOTES 

Generating LaserJet fonts from scratch 
for the do-it-yourselfer. 

UTILITIES 

CALC is a utility you can count on for 
math operations in many bases. 
ENVIRONMENTS 

How C Library functions can get 
tangled in multiple threads. 

POWER PROGRAMMING 

C’s output formatting function printf 
can even lend help to MASM. 
SPREADSHEET CLINIC 
Demolishing a block of characters, 
when @AVG won't average out. 
USER-TO-USER 

Control characters on the command 
line; GOTO-less batch file calling. 
POWER USER 

Cross-reference hunter for dBASE, 
macros that help type in Hebrew. 
LANGUAGES 

Prompt messages on the move in 
BASIC, Turbo Pascal looping advice. 
PC TUTOR 

Workable/impossible monitor combos, 
ready or not disk drive checkup. 
CONNECTIVITY CLINIC 
Conserving paper with the new PC 
LAN update; cost-cutting LAN tips. 











PRODUCTIVITY 


phisticated models do accommodate these 
features.) 


FONT DESCRIPTOR The font de- 
scriptor consists of 64 bytes of data. The 
table ‘Font Descriptor Format*’ shows the 
format for the descriptor. All of the bytes 
labeled ‘‘reserved’’ should be set to zero. 
The font descriptor contains the width and 
height for a cell that will be sufficient for 
every character that will be in the font. 
Other features common within the font, 
such as the underline position, are also 
specified in the font descriptor. 

A typical character cell is shown in the 
diagram ‘Character Descriptor Cell.’” Its 
height and width are expressed in units of 
dots. The character's baseline, an imagi- 
nary line on which the character sits, is a 
specific distance down from the top of the 
character cell. The underline distance is a 
certain number of dots below the baseline, 
and the underline height is the number of 
dots in the underline character. The 
xHeight specification is the height of the 
character ‘‘x’’ from the baseline. These 
last two are not shown in the diagram, as 
they are ignored by the LaserJet. 

Using the information gained from 
drawing out the font character cell and tak- 
ing care to ensure that the units are correct, 
you can generate the character descriptor. 
The DEBUG script file used to generate 
the downloaded portrait font used in the 
sample pages is shown in Figure 1. The 
‘*Bit-Pattem-to-Hexadecimal Conversion 
Chart’’ shows how different graphed 
shapes are translated into the DEBUG 
script, using the procedure described in my 


PC MAGAZINE ee eee 








previous (February 29, 1988) Lab Notcs. 

The diagram **Portrait Character De- 
scriptor Cell’ shows the character cell for 
the portrait font that is used in the sample 
pages. The character height and width 
must be less than or equal to the font de- 
scriptor character cell. The left offset dic- 
tates the number of blank dot positions that 
will be on the left-hand side of the charac- 
ter from the font character cell when it is 
printed. The top offset dimension is the 
distance from the baseline to the top of the 
character. The delta x dimension for the 
character is the distance that the horizontal 
position will be incremented to the right 
when the character has been printed. The 
minimum value for this distance must be 
greater than the sum of the left offset and 
the character width. Note that this dis- 
tance, which is actually used only for pro- 
portionally spaced fonts, is measured in 
units of quarter dots and is rounded off to 
an integer dot. The format for the character 
descriptor data is shown in the table 
“‘Character Descriptor Format.’’ 

The graphics data that is sent to the 
printer for the character must be a whole 
number of bytes for each row. The number 


Font Descriptor Format 


1. 
20- 
2 
r-] 
24 
3 
28 
a 
2- 
» 
x” 
22- 
m- 
36- 
a 
a 
42- 
a. 


Bs 


All byina that are reaerved should contam the value ot zero. 
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of dots in cach row should be extended to 
the next multiple of 8 by using padding ze- 
ros. The distances in the first section of the 
character descriptor do not include any 
padding zeros—only the image data itself. 

The format descriptor for a landscape 
font is different from its equivalent portrait 
font descriptor font only in the orientation 
byte. The character descriptor is very dif- 
ferent, however. The diagram ‘‘Land- 
scape Charactcr Descriptor Cell’? shows 
the dimensions for a landscape version of 
the sample character. 


DOWNLOADING A SOFT FONT The 
various soft font commands fall into two 
general categories: creation and manage- 


188 86 48 68 81 86 88 80 
119 81 98 63 28 91 48 66 
126 63 20 81 98 66 906 99 
136 53 41 4D 5@ 4c 45 09 


cx 
'] 


QEaH DOO OO 


ment. The managcment commands allow 
you to specify a soft font 1D number, make 
a soft font temporary or permanent, or de- 
lete it. 

To creatc a soft font, the font 1D should 
be specificd, then the font descriptor hcad- 







er, and then the font descriptor data. Each ° 
character in tum is then transmitted to the ‘ 


printer by sending the character code, the . 


character descriptor, and the character 
data. The Escape sequence to assign a font 
ID of | is 


Esc*ci1D 


The font descriptor header includes the 
length of the font descriptor data (64 bytes 
for the LaserJet). The sequence to send this 


96 99 64 88 C8 68 6B 81 15 
96 88 63 88 62 89 OO FB 83 
66 88 BO 86 88 89 80 66 Aa 
66 00 98 69 66 69 88 OB OB 





Figure 1: A DEBUG script file to create a font descriptor. 


HSA mE mw 


The basic parts of 6 character cell. The units that are used vary: some distances are 
expressed in dots and others are in units of quarter dots. 
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font descriptor header is 
Esc)s64w[64 bytes of data) 


The square brackets are not part of the Es- 
cape sequence. The script file shown for 
the font descriptor contains the 64 bytes of 
data that describe the font. 

The Escape sequence that assigns the 
character code for the letter ‘‘A”’ to the fol- 
lowing downloaded character is 


Esctc41E 


The Escape sequence for the character to 
be downloaded will vary somewhat de- 
pending on the size of the character. The 
value in the Escape sequence represents 
the number of bytes that are in the charac- 
ter descriptor and the graphics image of the 
character. 

Forexample, if the file size for the char- 
acter descriptor and graphics image is 
1136 (as in the sample portrait font ‘‘A’’), 
the Escape sequence is 


Eec(e1136wpii3é bytes of character dee- 
criptor and dot image data} 


[The above should be a single line. Be- 
cause of their length—1 136 bytes for each 


| Portrait Character Descriptor Cell 
>< 












<< ~ Dottax > 
(78 dots) 





Ali of the characters in a grven font must have the same onentation 
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= Designing your own 
font is a lengthy process, 
but the satisfaction 

of succeeding is great. 


of 6 portrait sample letters and 988 each 
Sor their landscape counterparts—we can- 
not print these files here. To check your 
work, download these files from the PC- 
IRS.—Ed.] 


FAULT-FINDING A SOFT FONT | 





Fault-finding a downloaded font is not 
easy; unless the descriptor is correct, it is | 
rejected by the printer. First, just send a 
font descriptor and make the font a perma- 
nent soft font. The font with an ID of | is | 
made permanent by using the soft font 

management command sequence 


Esc*cid5F 


Byte 
padding 
boundary 


| 
: 


Character 
reference 
Position after Lot 


printing 
character 





< 


SI 


| Landscape characters require different bit patterns trom the portrait charactors 


Then use the front panel of the printer to 
print the resident fonts. If the font descrip- 
tor has the correct syntax, there will be an | 
entry on the sample fonts under the listing 
of ‘‘PERMANENT SOFT FONTS’’. 
Make corrections to the descriptor until the 
H-P font sample page shows the correct 
pitch and point size. Remember both that a 
smaller value for the pitch means that the 
characters are spaced farther apart and that 
there are 72 points in an inch. 

Once the font itself can be downloaded, 
try downloading the character descriptor 
and data for the letter ‘‘A’’. This too will | 
appear on a printout of the font sample | 
page. Once the first couple of characters 
are correct, the rest can be sent and a text 
file that prints all of the alphabet can be 
used to DEBUG the full set. 

Designing your own font is a fairly 
lengthy process, but the satisfaction of suc- 
ceeding is great. It is possible to design a 
font with only a couple of characters in it, 
say, just enough letters to produce the 
name of your newsletter. 

The Users Manual for the LaserJet se- 
ries II contains a list of all of the Escape 
codes that can be used on the printer. There 





Landscape Character Descriptor Cell 


a 


Baseline v 


Byte 
padding 
boundary 


4 Character > 
height (60) 


Topofiset >» 
(70) 


Dette x >» 
(7a) 
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are additional variations on the com- | 
mands, such as deleting all of the tempo- Character Descriptor Format 
rary fonts or selected temporary fonts, that 
were not detailed in these articles but are 
intuitive when the basic principles are un- 


deniood: Byte number Description Type 

Format Unsigned byte 
SAMPLE PAGES Two sample pages Continuation Boolean 
have been included to illustrate some of the Descriptor size Unsigned byte 
printer features described here and in the Class Unsigned byte 
February 29, 1988, issue. One is a portrait Orentation Unsigned byte 
page shown in Figure 2 and the other is a Reserved 
landscape page shown in Figure 3. The -7 Lett offset Signed integer 
codes used to create each page are listed in | 8- Top offset Signed integer 
Figures 4 and 5. Remember that when you 10-11 Character width Unsigned integer 
are entering them for yourself, the letters 12-13 Character height Unsigned integer 
Esc must be replaced by the actual ASCII 14-15 Delta X Signed integer 
Escape code (decimal 27), and that all 16-64 Character data 


lines that begin with a three-character- 
width space are actually direct continua- | | The orientation, left offset, and top offset change when orientation of 
tions of the previous line of code. [We had the font is changed. E 
| to break long lines in order to print 
them.—Ed.} 
The portrait page uses relative and ab- 


columns, and dots to move the cursor. The 


EI iS. 


Bit-Pattern-to-Hexadecimal 
Conversion Chart 





‘A Graghles Imege at 73 ani ia Loft) Oraphics imege ot 150 dpi with e 


with a pattern behind It. ® SOX gray ecole bebind ft. coighe> 
Graphics (mage at 300 dpi with t0% gray. 





At 300 dpi, an image that is 4 bits wide is 
very smail, measuring 0.013 inches. 


i 


Patten = Hexadecimal 
The first cursor poeition ie puehed: popped, the old oursor position is reetorsd. 
then the cursor is moved. Whsn ths cursor is 

2D. 


Storing the grephice imege ae e mecro allows it to be printed repeatedly 
without resending ths dsts. 


The cursor position io not preserved after ee puth before a macro and pop altar 
a macro ia called or seecuted. 1 preserve the curser position. 


F P FP F 
P 





0 
1 
2 
3 
4 
5 
6 
7 
6 
9 


PF 


A eoft font can be downloaded to the printer end then used: 


| ABCOEF 


Figure 2: PORTPAGE sample page. The soft font information is sent before the print commands. 
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wird Editor's Choice Ar Editor’s Choice 
‘... its performance, features, and “Overall, the Standard-286/10 appears 
price are enough to make me want to take to be one of the most attractive values. 
it home.” ... Itcomes with a good complement of 
— Vincent Puglia manuals and software and performs 
PC Magazine precisely as you would expect. You 
Feb. 10, 1987 should be happy with this one.” 
— Aijfred Poor 
PC Magazine 
Feb. 16, 1988 


Performance ¢ Value « Compatibility 
Quality ¢ Dependability * Price ¢ Support 


Compufidd 


“Personal Computer Products” 


The third fastest-growing private company in America. 
— Inc. magazine, December 1987. 








COLOSSAL COMPUTERS! 


Monitors 
not 


Included Editor's 


Cholce 
Feb. 18, 1987 
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Standard-286/12 Standard-286/10 Standard-286/8 


® 6MHz-12MHz Switch * Clock/Calendar * 6MHz-10MHz Switch © Clock/Calendar © 6MH2-8MHz Switch * Clock/Calender 
Selectable Speed wiBattery Backup Selectable Speed wiBattery Backup Selecteble Speed wiBattery Backup 

© 0 Wait State * One-Yeer Limited * 1 Wait State * One-Year Limited © 0 Wait State * One-Year Limited 

© 80286 Processor Warranty * 80286 Processor Warranty * 80286 Processor Warranty 

© 5060, 5151, or 101-Key * Phoenix® BIOS © 5060, 5151, or 101-Key ¢ Phoenix BIOS * 5060, 5151, or 101-Key © Phoenix BIOS 
Enhanced Keyboard » 200-Watt Power Enhanced Keyboard ¢ 200-Watt Power Enhanced Keyboard » 200-Watt Power 
(Your Choice) Supply (Your Choice) Supply (Your Choice) Supply 

* 1MB RAM *1.2MB Floppy Drive © S12KBRAM ¢ 1.2MB Floppy Drive * 512KB RAM © 1.2MB Floppy Drive 


$1149 $995 $945 


Standard Turbo/10 Keyboards 
© 4.77MHz-10MHz * 5060, 5151, or 
processing speed 101-key enhanced 
° 640KB RAM keyboard . includes separate 
* Eight expansion {your choice) | i ‘ ; numeric and 


slots 
© 8088 processor eUrsenpr os 
© 360KB diskette drive $ 4 9 5 
with controller 
Li, Enlarged Enter 
Aa a an and Shift keys 
§, Standard Turbo/8 LN for easy 
a *4.77MHz-8MHz ——_* §060, 5151, or ~ “say operation 
onl! processingspeed —_101-key enhanced \ : 
© Eight expansion keyboard a} YY. 101-Key 


= Fs slots {your choice) Te < a \U1-key enhancea 
is ¥ at * 8088 processor et : keyboard with 


¢ 360K8 diskette drive He . 4 
with controller 3 3G G twelve function 
*« 256K8 RAM 


5060 


CompuAdd — the 
third fastest - growing private 
company in America 


Be nug tae Megane “Personal 31 Computer Products” 
December, 1987 9 a a ata a 











12303-G Technology Bivd. Austin, Tx. 78727 








SUPERB STARTUP 





Everything You Need To Begin Serious Computing Immediately! — 


Computer-286/10M systam with 80286 processor (with switch- 
selactabla 6MHz/10MHz processing speeds and small footprint 


chassis), Phoenix® ROM BIOS, 512K8 RAM (expendabla to 1M8 on 
motharboard), 8 axpansion slots, 200-watt power supply, 1.2MB 
floppy drive, enhanced 101-key keyboard, dual floppy/hard drive 
controller, clock/calander with battary beckup, systam reset button. 
Monographics Video-High-resolution (750 pixels x 350 lines) 
amber monochroma monitor with 12"° screen, monochrome graphics 
card with parallal port. 

Hard Drive-Seagata™ ST-225 20MB hard drive, 65ms eccess time. 
Printer-Epson® LX-800 with draft (150-180CPS) or naar lattar 
quality printing, multiple typestylas, Epson charactar graphics set, 
dot graphics capabillty. 

Software-Protessional Zen Software, ¢ totally nigaierad soft- 
ware package: ZenWord™, ZenCaic™ and ZenLink™. 

MS-DOS® and Gw BASIC? also are included. 
Accessorles-200 sheets continuous form paper, printar cabla, 
and 10 double-sided, high dansity blank diskettes. 


Professional Starter Kit EGA 
Industry-standard 14"' tube size EGA monitor (13"' screen), 
EGA card, end I/O card with senal and parallel ports. 






PS/2"" Products 


a. a 


Orchid RamQuest 50/60™ 2MB of 
EMS memory, Lotus/Intal/Microsoft 


compatibla.... 0.0.0.0... ve vee $729 


Everex Evercom Il 24™ 2400 baud interna! 
modem with BitCom software, includes 

auto-answer and auto-voice switchover $1 90 
Taxan TOM-5™ External Floppy Drive allows 


PS/2 models to read 5.25" diskettes, 
360KB format compatibility ........ 














‘Switch Boxes 


Allow multiple users to share 















Parallel (4) . 


Tape Backups 


ay = 


© Multiple tapes for unlimited backups 
* Allows unattended backups 


40MB Internal ve pe 


60MB External (5m per minute). $849 
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Com Puter-iBM® -compatibia Standard Turbo/10 computar with 
8088 procassor, kayboard-salectabla 4.77MHz or 10MHz procassing 
speeds, 640K8 RAM, half-height 360K8 floppy drive, floppy driva 
controller, 150-watt power supply, 5060-styla keyboard and system 
rasat button. 


Monographics Video-High-resolution (750 pixals x 350 lines) 
ember monochrome monitor with 12" screen, monochroma 
graphics card with parallel port. 


Printer-Star Micronics NX-1000™ provides software compatibillty, 
plus 120cps draft end 30cps naer lattar quelity printing, multipla type 
styles, nine-pin print head, Epson LX-800 and ISM Proprintar II® 
emuletion, dot graphics capability, and trector/friction paper faed. 
Software-Professional Zen Software, a totally integrated soft- 


ware package: ZenWord, ZenCalc, and ZenLink. 
MS-DOS and GW BASIC also are included. 


Accessorles-200 shaets continuous form paper, printer ceble, 
and 10 double-sided, doubla density blank diskettes. 


re 


Career Starter Kit EGA 


Industry-standard 14" tube siza EGA monitor (13"' screen), 
EGA card, and I/O card with seriel end parallel ports 












L SWITCH BOXES 














peripherals or a single user to use is nx ey A Facsimile ah 
many. (Numbers in parenthesis AB(2M).. . . 
indicate computers/peripheral.) ABC (3M)... - = 
AUTOMATIC SWITCH BOXES ABCD (4/1) .. Se ca aren, 6 
Serial (4/) . $79 36-pin X (22)... shading levels, auto 
Senal(@n).. $89 AB(2M) .... corm butin chone $1049 


tenes plus autofeed and 
ABCD (4H) ......... speed dialing ....... 




















ff. a Enhancement Products @&= > -—o 
foriBM® PC’s wD 
|“Personal Computer Products”| andCompatibles B 








MonoGraphics Card 

Taxt Mode 80 Col, x 25 Samsung 
Characters, Grephics 12” Flat Screen 
Mode 720 x 348 With Tilt & 

Parallel Port. .... $65 Swivel Base...... 


Monographics 


Mono Combo Card and Monitor 


EGA Card ‘ai — 
640 x 350, EGA Monitor 


$149 Resontion.... 
EGA Combo fiivanto 


















Cmalaeiln We conueita eal 
CGA Combo Sioticator.... $359 
| Charge Card 286 | PowerSupply § 


r. tat 
CHARGE CARD @ 246 





384KB RAM, Parellel Port, Clock/Calendar, 
Game Port, Seriel Port, and Software for 
PC or Compatibles 
























1200 Baud 
Standerd Brand .... $79 


1200 Baud Everex.. $99 
2400 Baud... ... 


1200 Baud 
Fully Competible $119 


2400 Baud ~=tws« $1899 
2400 Baud Everex .$239 






tucsa Listed $ 6 9 


80286 Processing 


inerc... _ $269 





Mieter:|gep 


For The IBM® PC or XT 


AT V0 
Serial & Parallel Pot $59 
Pc vO 


Also hes a Clock/ 
Calendar & Game Por $65, 


101-Key Enhanced $69 
sisi... .... $69 
AT-Style . $69 


MEM-576 widK 
EMS PC wi0K .. 
EMS AT widK 


Up To 15MB 

Memory Expansion, 

Senal & Parailel Port 

for IBM AT? .w0K $139 





MasterCard or VISA Fortune 1000 

Purchase Orders Welcome e ws ow ao 
Warranty Work Requires Proof- = ‘ " 
Of-Purchese And Fleturn Personal Computer Products 
Authorization Number Sa = 


ss CArmea iQ elel Call Toll Free: 


12303-G Technology Bivd. Austin, TX. 78729 














¢ Cables 
¢ Mounting Hardware 
* Western Digital® Controller 
¢ Complete Illustrated Installation 
Manual 
a 


20MB..... 2.0 sere eee ee’ 
AQIS Be caccriste’< o aherjsvele sete 
20MB for Compaq Portable .‘ 


¢ One-Year Limited Warranty 

¢ 28ms Average Seek Time 

¢ Linear Voice Coil Closed Loop Servo System 
¢ Whitney Technology and Sliders 

* Fail-Safe Automatic Actuator Lock 

« Low 14-Watt Standby Power 


ASM A tvsycecce sees cs. «0 «ace 
TAL = ee See anit Reed 
W10MB..........2-2.64.- 91189 


= With Every 
FF Hard Drive 

or FlashCard 

Purchased! 


¢ Easy to Use 

¢ Becks up 
and Restores 
Files 

¢ Menu-driven 
of use from 
DOs 


PC FULLBRK © 


KE DATA 








* MiniScribe 3650 
Hard Drive 
¢ 6ims Average Access 
Time 
¢ Illustrated Instruction 
Manual 
¢ Controller and Cables i 
PC/XT or ¢ One-Year Limited Warranty @7" 
Compatible ° PC FullBak Backup 
Software 


Editors Choice 


PC Magazine Vol. 6-3 


¢ Western Digital 
Controller Disk 

* One-Year Limited 
Warranty 

¢ Installs in Minutes 


© 3!" Hard 


¢ Can Boot From 
FlashCard 
e Shock Mounted 


FlashCard-20". ..........0e see eeee! 


FlashCard-30" 


FlashCard-49™............+......$549 | 








Logitech Serial Mouse .. $79 
Standard Brand Mouse™ $55 
Printer Stand 80 column. $22 
Computer Dust Cover. . . $6 
Keyboard Cover $5 
Keyboard Drawer $24 
Printer Buffers 


Wide variety of 
| configurations. . . 


$79-$139 


“Personal Computer Products” 


12303-G Technology Bivd. Austin, Tx. 78727 


Sree ah om oele 
bake Oelne $27 
ME ey $116 
Printshop® $ 35 


by Broderbund . 
Word Pertect* 
by Word Perfect Corp... $209 | 





AST SixPak Premium™ 384KB 


RAM, Senal, Parallel... 2» 
Port, Clock/Calendar ..: 


AST Advantage™ 
128KB RAM, Senial, 
Parallel Port . 


AST Rampage” : 
256KB RAM for the 


.. $228 





8087-3 (SMHZz). 
8087-2 (8MHz). 

| 90267-6 (6MHz) 

| 80287-8 (8MHz) . . 


Above Board/AT 





Okidata® 193+ 132 columns, 
200 cps draft, 40 cps ~ « 
NLQ... é 
Epson La-s00™ Up to 180 
columns, 180 cps draft, 

60 cps NLOQ . 

Epson LQ-1050™ 132 columns, 
tae draft, 88 cps noon 


Tiny Turbo 286” 


* Uses 802686 Processor 
* Keeps 8088 in Systems 
* Processor Selectable to 
Ensure 100% Compatibility 
¢ Optional 80287 
Math Coprocessor 


CALL TOLL FREE 


800-666-1872 


Service 
800-527-3125 


Telex: 763543 
COMPUADD AUS 


FAX 
512-250-5760 
Outside USA 
$12-258-5575 
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SAMPLE GRAPHICS IMAGE. 


Correct landscape graphics image with roteted date. 


EXE ED 


Some image if dowloaded without rotating the date. 


Storing the graphics image aa a macro allows it to be printed repeatedly without resending the data. 
Setting the reeclution cuteide the macre allows the image to be printed et different reeolutions from the came macee. 


a) F 


A aoft font can be downloaded to the printer and then used: 


A EN 


LE TRAIT SOFT FONT 


? 


A table outline can be overlaid on every subsequent page by the uae of the overlay command. 


The ahaded area behind the acft font is an overlay. 





Figure 3: LANDPAGE sample page. Forms can be automatically generated using the overlay command. 


EsctciDEsc)sé4wi64 bytas of font dascriptor data] 

Esc*c65£Esc(s1136W[1136 bytas of charactar descriptor desta for 

Esc*cG66EEac(81136w[1136 bytas of cbharactar dascriptor data for 

Esc*c67EEac(s1136W[1136 bytas of character deacriptor data for 

Esc*c6@EEsc (s1136W[1136 bytas of charactar descriptor data for 

Esc*cG6SEEsc (81136W[1136 bytes of character deacriptor data for 

Eac*c70EEac(ai136w[1136 bytaa of charsctar descriptor data for 

Eacecidsr 

EecéalrSCEsc(a3BPC MAGAEZIRE LAEER PEIWTER LAB WOTEE, PART 2, SAMPLE PORTRAIT 
PEGEEsc(s0n 

Eac*p200x0YEsc*c2930aSbOp5ai2oboP 

Eac*p200x120rEac*c2830aSb0P 

Esc*p2238xBrEsoto5ai 25b0P 


Escta5rBCescéd@DSAMPLE GRAPEICS IMAGE ET DIFFERENT EESOLUTIDNS .Eacéd@ 
Eec(GUEac(aSpi6 .66bE. SvisSbor 

Eacéa25ciBRA Grapbics image at 75 dpi 

Eacéa25Cwith a pattara bebind it. 


Esc*pS0x419%Eac#c275aIF8big3aP 


Eac*p75xé55YEac*tTSREsc*rif£{pata for portrait grapbica imaga} 
Esc*re 


Escepi135x679xEsc*c137a150bS0g2P {conunues) 


Figure 4: The Escape codes used to create the partrait page sample. Relevant binary data belongs 
wherever the phrase [Data] is shown. Do not hit a carriage return before indented lines. 








default HP fonts are used for the most part 
for the text on the page. The bold feature 
and the underline command are used to 
create the titles. 

The first demonstration on the page 
downloads the graphics image from my 
previous article, at three different graphics 
resolutions. It also prints a different built- 
in pattern and gray scale behind each im- 
age. The push and pop commands are then 
demonstrated, though in a way that admit- 
tedly looks odd. 

The sentence is printed as far as the co- 
lon and then the cursor position is pushed | 
onto the cursor position stack. After a CR- 
LF the sentence is completed and the next 
one started. When the space after the word 
“‘is’’ has been printed, the cursor position 
that was pushed onto the stack is popped 
off and the rest of the sentence is printed in 
bold type, at the point where the stack po- 
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Ah, the big idea. Everyone just about any PC, such as the 


has one. But not everyone can HP Vectra PC and IBM PCs. As 
afford a plotter to plot one on. well as popular PC CAD programs 
Which got us thinking. What if like VersaCAD and AutoCAD. 
there was an HP quality plotter so If the idea of having HP 


reasonably priced you could afford _ reliability with a low price tag 
to hook one up to every PC CAD makes sense to you, call us now 


workstation in the office? For a brochure and sample plot, 
Presenting the HP DraftPro call 1 800 752-0900, Ext. 901A. 

Plotter. For only $4900 any architect, The HP DraftPro Plotter: 

engineer or designer can create high-quality drafting for only 

perfect plots time after time. $4900.* 

Consider what the DraftPro can do: The drawing shown below was produced on the 
It can draw straight lines, HP DraftPro with VersaCAD software 


smooth ares and perfectly-formed iG ip HEWLETT 


characters. Allon C and D-size 
drafting film, paper or vellum, PACKARD 


using eight different pen colors. {opus LenGH tH Alte tescepecmenT cane 
Furthermore, it works with CIRCLE 339 ON READER SERVICE CARD 


How to pull off a fantastic 
HP plot for only $4900. 





© 1987 Hewlett Packard Co 
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sition had been saved. 

The next test demonstrates the use of 
macros. The same graphics image is trans- 
mitted to the printer, but this time it is 
stored as a macro, so it can be used many 
times without having to retransmit the 
data. The three images on the left of the 
page are printed by calling or executing the 
macro. Since the cursor position is not pre- 
served when the macro is called or execut- 
ed, the images are not in a straight line as 
the command sequence might lead you to 
expect. The three right-hand images are 
produced in the same way, but in this case 
the cursor position is pushed directly be- 
fore each macro and popped directly after 
the macro is completed. 

The last test printed on the page shows a 
few letters from a downloaded font. The 
font is selected by its ID number in the 
sample page, but its full characteristics 
could have been specified with similar re- 
sults, as a word processor would. 

The file to print the page is composed of 
many small files. The font descriptor is 





a The LaserJet printer is 
a magnificent machine 
that has recently become 
cheap enough in price for 
most people to consider. 


sent first, followed by the character de- 


scriptor and character data for each letter in 
the font. The font is then made permanent 
with an ID of |. The information for the 
page itself is the remainder. As with the 
font descriptor information, this contains 
binary information and should not be load- 
ed into a text editor. The file was generated 
by taking each of the individual files that 
had been tested and combining them into 
one file, called PORTPAGE, using the 
DOS COPY command with the plus sign 
key. The text information for PORTPAGE 
is shown in Figure 4. 

The landscape page is produced in a 
generally similar fashion to that for the 
portrait page, but the soft font information 








RectpliséusSSrEecttiS@akectria[pata for portrait graphics image] 
Eectrs 


Escta?Sci@n(Left) Graphics imege at 150 dpi with 
Eecée76Ca SOt gray scale behind it. (Right) 
Eacéa? ies image at 369 dpi with 18% gray. 
Bs0(SUESC(s@piGhi2vessb3T 


Eec*p21S6aS@8rEsc*o6Sa7Sb10g3P 


Sect p2 3S0z460TBsc*tIPPREsceriA(Data for portrait graphics image] 
Bso*rk 


Escks1SrGcEscsdSDEAMPLE OF CURSOR POSITIONING COMMANDS PUSE AND POP. Escéd@ 


Zecka3OrScthe first cursor position is pushed: Eecsfes 
Becsazixrécthen the cursor is moved. Whee ths curscr isEscéfisEsc(s3Bpopped, the 
old cursor position is restored.fsc(s8B 


BecéaltrSCEsckdPDSAMPLE MACRO CALLED AND EXECUTED.Esctd@ 


Escéaiéricstoring the graphics imege as a macro allows it to be printed 
repeatedlyEsckaiCwithout resending the data. 


SscefiySxBecttiSOnEsc*rialpata for portreit graphics imags] 
BaotrBEso& fiz 


BeckalSr2cksc (SUESC(sOpi6 .66h8 .SvSsSbSTThe carsor position is not preserved 
sfter a macro is called or executed. 
Eactp1 68Gy1SOxhecs f1y2XEsc*p+AGGXEscé fly 2IKsc*pt+3GGIEsckfly2z 


Eac&éa29r@@cUse push before s macro and pop after 
EacéaS6Cto preservs the cursor position. Esc(SUzsc (stplfhisiviaSb3t 


Eact*ple0Gy1 009xrEsce f9GES ce fly 2XBeck £1 sEsc*p+IGOXEscef OGEscs fly 3IIEscs {18 
Beotp+3OOxEscs fiy2E 


RecsatSrOckecédQODGANPLE PORTRAIT SOFT FOUTEscede 
Escéa47?riCA soft font can be downloaded to the printer and then used: 


Eectés$2r2SCEec(1ZABCDEF 


EactciDEsc)s64W(64 bytes cf font descriptor dsts) 
crc OSkEsc(s90ew(98S bytes cf charactar descriptor dsta for Aj 
OGEEec(s968w(96S bytes cf character descriptor data for 8] 
Esc*cOTEEsc(s95Gw(99S bytes cf character descriptor data for Cc] 
Esc*cOSEEsc({2908W( 9065 bytes cf character deacriptor data for D] 
Bactc6GEEso(9998W(998 bytes cf character descriptor data for EF] 
Esctc7@EEac(sdSew(96S bytes cf charactar descriptor deta for F] 
EactcidS¥FEscé1i0EscéalrigCcesc(s3BPC MAGAZINE LASER PRINTER LAB NOTES, PART 3, 
SAMPLE LANDSCAPE PAGEEsc (6B 
Esc*pS00x9YEac*c2900aSbépSal20beP 
EactpSééx120YEectc200Ga5b0P 
Eactp2500x@YEac*c5a125beP 





EscésSrOCEsc&d0NGAMPLE GRAPHICS IMAGE.Eectd@ 


Eec(SVUEsc(s0p10 .€9hd .5visdbeT 
EscésSc7RCorrect landecape graphics image with rotated data. 


Eactp66é6x4S5SYEactt7S5REsceria[Data for lendscepe grephics image ]Esc*rB 
Escisié5c7Rsame imaga if downlcsded without rotating the dats 


Esctp2490x495YEsc*t7SREsc*ria[Data for portrait graphics image jEsc¢rE 
Esc (SUEac(sSpiSbi2vésSb3it 


Escisl7rSCEsc&dSDGAMPLE MACRO CALLED AND EXECUTED.Escéd@ 





Figure 5: The landscape sample pages' Escape codes. Relevant binary data belongs wherever the 
phrase [Data] is shown. Do not hit a carriage return before indented lines. | 
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Time is of the essence. The 
essence of the HP DraftMaster Plotter. 
The fastest A to E size drafting plotter 
made by Hewlett-Packard. A plotter 
so fast, any designer can create big 
ideas at blinding : 

How did we do it? With unsur- 
passed acceleration. And features 
like a new pen-sorting algorithm. 
Bi-directional plotting. And a very fast 
resident micro-processor. We even 
offer a model with roll-feed for non- 
stop plotting. 

But the HP DraftMaster doesn't 
sacrifice output quality for its blinding 
speed. Every plotter is thoroughly 
tested to ensure the highest reliability 
and precision. So you get smooth 
arcs, straight lines and perfectly- 
formed characters, time after time. 
Furthermore, it handles a variety of 


pens on drafting film, vellum or paper 
—all at optimal speeds. 

Naturally, it works with just about 
any computer. Like the HP Vectra PC 
and IBM PC's. As well as popular 
PC-CAD software like AutoCAD 
and VersaCAD. And the DraftMaster 
brings with it HP's worldwide reputa- 
tion for quality. Prices start at just 
$9,900" 

Why wait? For a brochure and a 
sample plot, call us at 1 800 367-4772, 
Ext. 901A. 


The drewing shown below was produced on the 
HP DraftMaster with AutoCAD software 


@ HEWLETT 
PAC KARD 


mark of AutoDesk Inc VersaCAD 1s 
© 1987 Hewlett Packard Co 
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How to create monumental plots 
in a matter of minutes. 









Side Exterior 
70,695 m 
Surface 
4,200 ™ 


WANING 
Mm XID NW, WV 
KEI 





ecnoe a 
_ Jerre ae 

Kye en Xx 
PS 


4 i 





SINCE 1983, 
FRIACORE HAS PROVIDED... 


40,000 


PCjr's 


With PC 


Drive Two Plus Gives your IBM 
PCjr the performance capabilities of 2 PC 
by zdding @ szcond drive pius 
enhencements. The unit includes @ 
parallei port, second disk drive, clock 
calendar with battery back-up, additionai 
power to the side bus end @ memory 
expansion siol. Your PCjr can now run 
PC software. 

Drive Two Plus with DMA 


$299.00 $349.00 


Expand to 640K Give your PCjr 
the memory it needs wth RACORE’s 
expansion bogrds. This plug-in board fits 
into the Drive Two Pivz or the 20MB 
expansion units and provides up to 640K 
ot memory in 256K increments. 


Memory Expansion Boards 
256K 512K 
$119.00 $149.00 


Keyboards Choose trom three 


PC Style $99.00 
AT Style $119.00 


5151 Style $139.00 


CALL TOLL FREE @@® 
1-800-325-1833 aa 
1-800-521-6366 (in Calif.) 
BBS: (801) 363-8720 


RACORE Computer Products, 
18M. PC. XT. AT, PC} are registered rademarks of IM Corporation 
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Power 





| near the bottom of the page. 
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Eac&éa19ricktoricg the graphica image es « macro sllows it to be pricted 


repeatedly without resendicg the dats. 


Eec&éflyOxEec*ria[Dete for landscape grephice image) Zec*rBEsc&f£1x10Xx 


Escés20r1SCEac(@UEsc(s0pi6.66hd.5v8aSheTaetting the rescluticn outside the macra 


sllowa the 
Esc (QUEsc(s@pi0hi2vésen3T 


image to be pricted st differect resolutions from the same macro. 


Esc*p1150y680xEac*t7SREac&éf0sly 2x1 ZEsc*pt+600xEsc*t 108REscEfGaly3z 
Eacéf1sEac*p+600xkac*t150REscéflaly2x16Zac*p+6 00XEac*t J00REscéf ly IE 


Eac&éf2y@xEec*pl 775y700XEac*c12000175h30g2PEacefix 


Bacsftdx 


Escés4irica table outline can be overlaid on every subsequent page by the use cf 


the overlay command. 


The shaded aras behind the soft fect is an overley. 


Escéa3@rOCEsc&d@DSAMPLE PORTRAIT SOFT FONTEscéd@ 


EacGaj2r1ca acft font oan be downloaded to the printer end then used: 


Escéas6r2ScEsc(1xXA EC DEP 
Eachlgg 


Eac(3@ 


Eecéatri6CEec(s3BPC MAGASINE LASER PRINTER LAB NOTES, PART 2, SAMPLE UABDSCAPE 


PAGEEsc (202 
Esc*pS06x8 YEactc206#eSbépSe120ber 
EactpS00x120yEac*c 206 8eSbéP 
Eac*p2560x@vEac*c5a125héP 
Eacéa52c5RPage 2. 


Eacés2Sr3CcThe sutomatic overley feature will cccticue to print on every 


subsequect page cotil the macro is: 


1. Disabled or deleted. 
2. Page lecgth, sise, or oriacteticon is changed. 
3. Reset command is sect. 


that is downloaded creates a landscape 
font. The first test demonstrates the differ- 
ence between sending a graphics image 
with and without rotating the data. Even 
though the orientation of the page has been | 
changed, the graphics image is not rotated 
automatically. The rotation must occur at 
the computer. 

The second sample test shows that the 
graphics image, without its resolution set- 
ting, can be stored in a macro. Then by set- 
ting the resolution and executing or calling 
the macro, the image can be scaled. The 
sample soft font is selected and printed 


The other macro stored on this page is | 
the gray-scale rectangle printed behind the 
soft font text. This is called by using the | 
overlay command, then this shape is auto- 
matically overlaid on the subsequent page 
without any further commands. [For rea- 
sons of space, only one of the two land- 
scape sample pages contained in Ms. Hal- 
liday’s code is printed here. The other, 





{Figure 5 ends} 


showing the effect of the overlay continu- 
ing onto the second page, will print out on 
your machine.—Ed.] 

The file for printing LANDPAGE con- 
tains the font descriptor information and 
then the character information before the 
data for the page itself. The file should be 
copied to the printer using the binary op- 
tion. The text portion of LANDPAGE is 
shown in Figure 5. 

The LaserJet printer is a magnificent 
machine that has recently become cheap 
enough in price for most people to consid- 
er. Its versatility and graphics outputs were 


| simply not feasible a couple of years ago. 


So don't just use it for the output from a | 
word processor; stretch its capabilities and 
produce more-exciting output for a satisfy- 
ing experience. Pci 


Caroline Halliday is an electrical engi- 
neering consultant with High Tech Aid and 
specializes in technical documentation 
and teaching for the PC environment. 
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~ XTREE ~ PRO 
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= — \ 
PC Tools” Deluxe 


Limited-time 
Introductory Offer 


Advanced Norton * 


Sidekick * 


$69.95 


Regularly $139.95 
Excluding Shipping 
& Handling 


e« 23K Resident Memory 

« Easy To-Learn/Use 

« Point and Shoot 

e No Blown Systems 

« No Program Conflicts 

e No Confusion 

e Powertul File/Systems Services* 
e Powerful Utilities/Disk Services* 
e No Technical Skills Required 

e Menu-Driven 

SYSTEM REQUIREMENTS: IBM” PCG, XT, AT, PS/2, or 


compatible. Two disk drives, or hard disk MS/DOS 2.0 
or greater. 256K minimum. 


CIRCLE 283 ON READER SERVICE CARD 


One Disk Does What 
All These Do. 
And More’. take cuarce"! one of 


the last DOS utilities you'll ever need. Acomplete, 
integrated DOS environment and utility program — 
with enhancements for the beginner and the 
experienced user- in one PC, MS/DOS-based 
software package. A powerful workhorse anyone 
can use immediately. Once you use it, you'll never 
want to be without it. 

Write to Departmental Technologies, Inc 131 
Washington St, Suite 200, Lodi, NJ 07644. Or 


call: 4-800-628-2828 ext. 784 


CREDIT CARDS ACCEPTED 


* File manager (Copy Delete. Rename, Menu Print, Etc.), appointment book/ 

calender, fully-automatic Rolodex? card lile system (with Autodiater and labet 
maker), virtual memory text editor/word processor (edil up to 10 hlea at once), 

ASCII lable, aisrm package and clock, five catculalors. printer redirect, speed 
key. cut and Paste, clipboard. notepad, screensaver, security keyboard lock. 
system resel , DOS command line edilor, hex editor, directory editor, disk 
oplimizer, graphic directory display. directory sort, tree directory, tile locator, 
undelete . formet recovery, end more. 


All product names are trademarka of their manulaciurers. Copynghl 1987. 
Departmental Technologses, inc. All nghta reserved. 








HOW | 
YOUROWN 


(AND LIVE TO 


Creating software to automate your accounting, sales management, inventory 
or other data management tasks doesn’t have to be a life or death adventure. All it 
takes is the new R:BASE for DOS or R:BASE for OS/2. 

Using the EXPRESS System of R:BASE, you don’t need to understand the 


first isn ae about pro i Posen nuns 

The EXPRESS System guides you through the definition of the database struc- 
ture, lets you an out customized forms and reports. Even menu-driven applications. 

Just follow a series of simple on-screen prompts. R:BASE will do the mind- 
numbing work of turning your needs into something your PC can make sense of. 
It’s that simple. 

This easy access to power isn’t just for beginners, of course. With the EXPRESS 
System, experienced applications developers can create database application proto- 
types faster than with any other micro-based DBMS. 

And once you finish building your software, you'll discover R:BASE also 





O BUILD 
SOFTWARE. 


TELL ABOUT IT) 








Q at 

The es 

an S 

ormation on 
> Ag 

eC 
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shines at running it. R:BASE is of 


now even faster, more powerful 
and newly optimized for perform- 
ance. With the Prompt by Example 
interactive menus, it’s easy for 
even the most casual user to understand. 
All this explains why R:BASE has been rated #1- 
for the third year in a row— by Datapro, a leading independent research comp a 
Start managing your information the R:BASE EXPRESSway. Call toll free 
1-800-624-0810 Department A 
PM0329* and orderan’ — R:BASE for DOS—R:BASE for OS/2 
: ck for just 
$19.95 or $24.95 for the 3.5” MICRORIM 
Trial Pack. The EXPRESSway to Information Management. 


*From Alaska and Canada call 1-206-867-1800 Department PM0329 ee for OS/2 available March 1988. Trademarks/Owners: Microrim. R:BASE/ 






Microrim, Inc.: Datapro/Datapro Research Corporation. © Microrim 
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adel’ Sill 


The Database You Already Know How To Use. 


Announcing Silverado,” a remarkable new database for Lotus “Siverado is a wonderful database aden. iis reporting features 
1-2-3 or SuperCalc® 4 users, You'll feel right at home with are quite sophisticated . . . fin a fan of outlining [and] applying 
Silverado because It works within your spreadsheet and has the this to databases is a great idea . . 

same familiar commands and interface. As an extension fo your —infoWorld, December 7, 1987 
spreadsheet, Sitverado makes your everyday fasks much easier —_For g free demonstration disk. brochure, or the name of your 
and faster As a powerful database, Siverado takes you for nearest dealer write us, or call 800-533-2070 (Ext. 2443). 

fo Vepebin-Reeleecie | --Feia-—e(- ee cn -1y 


© Custom reports with the easiest report writer a : Computer Associates, 1240 McKay Drive, San Jose, CA 95134 


© Use a full-function database with powerful relational 
commands. 

e Work with databases as large as your disk. } 

© View data In lists, forms, crosstabs, and reports. A 

© Sort on as many flelds as you like. Fs 

© Easily search and filler your data. 

© Import data from dBase Ill, text, and 4-2-3 or SuperCalc4 files 
(SuperCalc4 version coming soon). 

And instant overviews with revolutionary new Database Outlining.” ~ 













Py 


" * World's leading independent software company. 
OMP UTER * Broad range of Integrated business and data processing 


tSSOCIATES software for mainframe, mid-range and micro computers. 


Software superior by design. * Worldwide service and support network of more than 70 offices. 
Accounting * Spreadsheets * RDBMS « Graphics « Project Management « Resource & Operations Management 
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@ UTILITIES @ DOUGLAS BOLING 


A PROGRAMMER’S 


POP-UP 


CALCULATOR 


Multiple base conversion, bit shifting, logical operators, and 32-bit number representation 
highlight an integer-arithmetic calculator that also handles two-place decimal numbers. 


Imost invariably, the need to add a 
A numbers together arises min- 

utes after I’ve loaded an editor or 
word processor and its files. For various 
reasons—its size and the real and possible 
conflicts with other programs among 
them—I don’t use Borland’s SideKick. 
But there’s something absurd about keep- 
ing a $10 calculator on your desk because 
your $5,000 computer provides no simple 
way to add two numbers. 

CALC is my answer to the problem. It 
doesn’t put a pretty picture of a calculator 
on your screen, but in addition to provid- 
ing a two-place fixed-point decimal mode 
for financial computations, it gives pro- 
grammers like me functions not found in 
most calculator programs. 

CALC operates in hexadecimal, octal, 
binary, and decimal bases and will convert 
a number entered in one base into another 
at the touch of a key. Previous calculations 
can be carried over and operated on in a 
different base. CALC uses a full 32-bit 
Tepresentation for numbers, so memory 
addresses and other double-word calcula- 
tions can be computed accurately. The 
standard logical functions, and, or, xor, 
not, and negate, are also supported. 

Although CALC does not provide for a 
permanent record (this would have made it 
just too big), its screen display looks a little 
like an adding machine tape. After an entry 
has been made or a result calculated, 
CALC scrolls the lines in the window to 
make room for the next entry. The window 
is large enough to display the last six en- 
tries, so you can keep your place when 
adding long columns of numbers. 





GETTING AND USING CALC Both the 
assembly language source code (CALC 
.ASM) and a BASIC program that will 
create CALC.COM when you run it 
(CALC.BAS) are printed here. A glance at 
their length, however, will probably con- 
vince you that downloading them—or an 
already-assembled, ready-to-run CALC 
.COM—from the PC Magazine Interac- 
tive Reader Service is a lot easier than key- 
boarding. See the sidebar ‘‘CALC by Mo- 
dem” for the details. 

CALC is a memory-resident pop-up 
and so must be installed in memory before 
you use it. Just enter 


CALC 


at the DOS command line, or, better, 
make CALC a line in your AUTOEXEC 
-BAT file. After installation, CALC re- 
mains quietly in memory using up only 
3,500 bytes. When you need CALC, hit 
Alt-S. The CALC window will appear on 





= CALC operates in 
hexadecimal, octal, 
binary, and decimal and 
converts a number 

from one base to another 
at the touch of a key. 








your screen, NumLock will be turned on, 
and your last entry (if any) will be dis- 
played. To retum to the program you were 
using, just hit the Esc key. CALC will re- 
Store the screen and the keyboard locks to 
their previous states. 

The first time that CALC pops up, it de- 
faults to the integer decimal mode. This 
mode allows signed integer arithmetic 
with maximum values of up to 
+2,147,483,647. The standard functions 
+,-, *, and/ work as expected, so long as 
you remember that this is an integer mode, 
not floating point. (Dividing 4,096 by 10 
yields 409, not 409.6.) You can hit F2 to 
change the calculator to fixed decimal 
mode. In this mode, a decimal number can 
be entered with up to two decimal places, 
which is ideal for working with dollar val- 
ues. [Note, however, that numbers that 
would fall into a third decimal place are 
truncated rather than rounded.—Ed.] 

In integer mode CALC supports the 
mod function; i.e., it can provide the re- 
mainder of an integer division. When 25 is 
divided by 8, for example, the remainder is 
1, so 25 mod 8 equals 1. To use the mod 
function, two keys are available. As in the 
C language, the percent sign, **%’’, is the 
mod operator. To provide an unshifted al- 
temative, the backslash ‘‘\’’ also performs 
the same function. 

Repeatedly pressing F1 cycles the cal- 
culator through its four integer bases: deci- 
mal, hexadecimal, binary, and octal. As 
the base changes, the number on the bot- 
tom line of the display changes to the new 
base. Fl provides a quick way to convert a 
number from one base to another. Pressing 
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the Enter key scrolls the current number up 
one line and repeats it on the entry line. 
Hitting FI at this point changes the base of 
the number on the entry line (without 
scrolling it) to the base signified by the let- 
ter (d, h, b, oro) in the far left margin. 

Function keys 3 through 6 provide the 
standard logical operations, and, or, xor, 
and not. For the first three, you use these 
functions as you would a math function. 
Enter the first number, press the desired 
function key, enter in the second number, 
press Enter, and the result is displayed. To 
use the not operator, simply enter the num- 
ber and press F6. If no number is currently 
on the entry line, the last result will be in- 
verted. 

Assembly language programmers will 
particularly appreciate CALC’s built-in 
shift function. If you press F7, CALC will 
shift the number currently on the entry line 
one bit to the left. F8 shifts the number one 
bit to the right. By repeated use of F7 or 
F8, numbers can be shifted any number of 
bits. CALC performs shifts arithmetically. 
Shifting arithmetically means that a num- 
ber shifted to the right will retain the value 
of the most significant bit. Numbers shift- 
ed to the left will have a zero inserted in the 
least significant bit. Thus, if a number is 
shifted to the right, the shift has the same 
result as dividing it by 2. If the number is 
shifted to the left, the shift has the same re- 
sult as multiplying the number by 2. 

F9 is the negate key for CALC. The 
number currently being entered is subtract- 
ed from zero and displayed. If there is no 
number currently being entered, the sign 
of the last result is changed. For decimal 
and fixed modes, F9 provides the same 
function as the Change Sign key on a regu- 
lar calculator. 

Pressing F10 clears the entry/result 
line, and Shift-F10 provides a clear display 
function. This allows you to completely 
reset CALC by clearing the display as well 
as any pending operations. 


HOW CALC WORKS The CALC 
.COM program can be divided into four 
major sections. First is the terminate-and- 
stay-resident (TSR) code. The second part 
is the keyboard input of the operators and 
numbers. The third is the actual 32-bit 
math involved in implementing the func- 
tions, and the last part comprises the code 
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that displays the numbers. 

The TSR code is responsible for moni- 
toring the keyboard while dormant, for 
saving and restoring the screen, and for re- 
turning to the original program when the 
Esc key is pressed. As a number of col- 
umns have been written on the ins and outs 
of designing TSRs, I'll discuss only the 
highlights. 

When CALC is installed, the initializa- 
tion code does nothing but redirect the key- 
board interrupt vector and reserve memory 








= Assembly language 
programmers will 
appreciate CALC’s built- | 
in shift function. By 
repeated use of F7 or F8, 
numbers can be shifted 
any number of bits. 


for the program. Because the configura- 
tions of today’s PCs are quite dynamic, lit- 
tle can be determined until a TSR is actual- 
ly invoked with its hotkey. After 
installation, CALC examines each key- 
press, and when it finds the proper hotkey 
combination (in this case Alt-S) CALC be- 
gins the process of popping up. 

The latest generation of video cards can 
produce wonderful displays, but they can 
be a real pain for the TSR programmer. 
Any TSR written today must attempt to be 
compatible with a wild array of diverse 
video configurations. CALC bends over 
backwards to provide full compatibility. 

CALC starts by reading the BIOS data 
area to determine the number of rows and 
columns currently displayed. It then deter- 
mines if an Enhanced Graphics Adapter 
(EGA) is currently active. It was once 
common practice simply to read the EGA 
BIOS for the ‘‘IBM”’ signature to deter- 
mine if an EGA was present. If the signa- 
ture was found, the EGA was in the sys- 
tem. This approach is not good for two 
reasons. First, the mere presence of an 





EGA card in the system does not mean that 
itis the currently active video display. Sec- 
ond, while the new Personal System/2 ma- 
chines provide EGA compatibility, be- 
cause the video BIOS is incorporated into 
the system BIOS, the “‘IBM”’ signature is 
not where expected. 

The currently accepted way to check 
for an EGA-type display is to call interrupt 
10h function 12h with BL set to 10h. If BL 
returns unchanged, there is not an active 
EGA present. If there is no EGA, CALC 
checks the CRT controller register at ad- 
dress 40:63. If bit 6 is set, then there is a 
monochrome adapter. Otherwise, CALC 
assumes a color graphics adapter is pre- 
sent. CALC modifies its windowing pa- 
rameters to adjust to any nonstandard com- 
bination. All of these checks are done 
when CALC is called rather than during 
installation in order to accommodate a 
dual-screen PC configuration. 

After the complete video configuration 
has been analyzed, the characters on the 
screen where the window will be drawn 
are saved. The current state of the key- 
board is saved and NumLock is tumed on. 
The CALC window is then drawn. CALC 
hides the cursor by moving it to one row 
below the last row of the active screen. 
This routine bypasses the bugs in the EGA 
BIOS. When the Esc key is pressed, the 
original state of the keyboard is restored, 
the screen is redrawn, the cursor is re- 
turned to its original location, and control 
is returned to the original program. 


KEYSTROKE MONITORING Once 
initialized, CALC waits for a key to be 
pressed. Instead of simply calling interrupt 
16h function 1 (the BIOS keyboard ser- 
vice), CALC first checks to see if a key- 
stroke is in the buffer. If no keystroke is 
present, CALC calls DOS interrupt 28h 
function 0, the DOS idle loop. By calling 
the idle function, CALC allows another 
function to assume control of the system. 
If a keystroke is in the buffer, CALC then 
gets the keystroke and processes it. 

After getting the keystroke, CALC 
checks to see if the key is the Esc key. If 
so, the program terminates. If not, CALC 
checks to see if the key is any of the valid 
nonnumeric keys. If so, CALC processes 
that function; if not, CALC checks to see if 
the key is a valid numeric key. A valid nu- 
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meric key is one that is less than the current 
base. (A 9 is not a valid key in octal mode, 
for example.) If the key is not a valid key, 
it is discarded. If the key is a valid numeric 
key, it is accepted and entered into the 
“‘entry register.”” 

CALC keeps track of numbers using 
two 32-bit variables, one called the entry 
Tegister and the other called the result reg- 
ister. As you might expect, the entry regis- 
ter stores numbers currently being entered 
while the result register stores the result of 
the previous operation. When a digit en- 
tered is within the range of the base, the en- 
try register is multiplied by the base to 
make room for the new digit. The new dig- 
it is converted from ASCII to binary and 
added to the enter register, which is then 
displayed. For example, if the octal num- 
ber 234 is in the entry register and the key 5 
is pressed, the original number (in binary) 
would be multiplied by 8, giving 2340 (oc- 
tal). The digit 5 is then added to 2340, to 
give 2345. Numbers are always stored as 
binary numbers regardless of the base be- 
ing used. 


32-BIT MATH Performing 32-bit math 
with a 16-bit processor is not so formidable 
a task as you might think. Addition and 
subtraction are simple, thanks to the add 
with carry (ADC) and subtract with bor- 
row (SBB) opcodes. Multiplication and di- 
vision are slightly more difficult, but not 
exceedingly so. 

To add or subtract numbers larger than 
the register size of the microprocessor in- 
volves keeping track of the carry bit. To 
add two numbers, CALC loads the low 
word of the result register into AX. The 
low word of the entry register is then add- 
ed, using the ADD opcode. If the result is 
too large to fit into a 16-bit word, the carry 
bit is set. The high word of the result regis- 
ter is loaded into DX, and the high word of 
the entry register is added using the add 
with carry opcode. The add with carry op- 
code, ADC, adds the two numbers, then 
adds | to the result if the carry bit is set. 
This method allows any carry from the low 
word addition to be propagated to the high 
word. Subtraction is handled in the same 
manner, using the subtract, SUB, and sub- 
tract with borrow, SBB, opcodes. Over- 
flows are detected by the microprocessor 
and are indicated by tuming on the over- 
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CUSTOMIZING CALC 


pplication programs and TSRs lay 

claim to many key combinations on 
the average PC. If your word processor 
happens to necd the Alt-S that CALC 
uses as its default hotkey, the instructions 
here will show you how to change it. In 
addition, you can change the program’s 
default colors. 

Obviously, to make such changes you 
need a copy of CALC.COM in your cur- 
rent directory. Make sure, too, that DE- 
BUG is either in your current directory or 
in a directory included in your PATH 
command. And remember the most im- 
portant rule of debugging: always work 
with a copy, never with the original. That 
way, if anything goes wrong, you can 
start over. 

To change the default hotkey combi- 
nation, first decide what you want the 
new activation key to be. You can choose 
a single key, like the letter A, plus any 
one or more of the shift keys (Shift, Ctrl, 
Alt). The scan code for A, as shown in 
the table ‘Keyboard Scan Codes for Al- 
ternative Hotkeys,”’ is JE. The shift 
mask for the Ctrl key, as listed in the 
*SHIFT-MASK Valuc Table,”’ is 4. So, 
to change CALC’s hotkey to Ctrl-A, type 
in the following set of DEBUG instruc- 
tions: 


DEBUG CALC .COM 
E 157 *"ctl-a* 
26B 1E 

275 4 


;The new letter 
3Scan code 
yshift mask 


E 
E 
W 
Q 


If CALC’s initial colors used aren’t to 
your liking. you can change them, too. 
Three separate color combinations are 
used for the border, the tcxt, and the 
header/menu. The color codes are en- 
tered as two-digit hex numbers in which 
the first digit is the background and the 
second digit is the foreground color. The 
choices CALC offers for a monochrome 
screen are limited to normal and reverse 
video. (The two other theoretical possi- 
bilities, underline and nondisplay, don’t 
make much sense in this application.) 
The choices for a color screen are shown 





Keyboard Scan Codes 
for Alternative Hotkeys 


Scan 
code 
in hex 


4nms! = 
yee 


xzarvlo-c< 
a 


m 


Key 


Azzol<axn 


y 
Right Shifl 
PriSc* 


| NumLock 
ScrotiLock 
7 Home 


S8ae 


68S 88 


45 
46 
47 


8 Up Arrow 48 


| 9PgUp 


4 Lett Arrow 





oF RIC TON eee, 2) 


5 


| 6Rignt Arrow 4D 
‘. 


feontinues) 
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(Customizing CALC” coninued) 

in the ‘‘Color Combinations’* table 
shown on the right. Values above 7 
should be used only for the foreground; 
they will cause the display to blink if used 
for the background. Choose your colors, 
then substitute them for the colors shown 
in the following examples. 

To change the monochrome colors: 


DEBUG CALC .COM 

E ic8 78 ;Border color 
E 1cC9 07 :Text color 
E 1CA 67 ;Header color 
WwW 

Q 


SHIFT-MASK Value Table 


Shift key 
(@ = Pressed) 
Left 
Ctr —_—Shift 


SHIFT-MASK 
Value 


0 


Right 
Shift 





1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
8 
c 
D 
E 
F 





flow bit in the flags register. 
Multiplication is not that hard to han- 
dle. As with any big job, the way to handle 
a 32-bit multiply is to divide the job into 
small parts. In a microprocessor, 16- by 
16-bit multiplication produces a 32-bit re- 
sult. Using this logic, 32- by 32-bit multi- 
plication produces a 64-bit result. To make 
room for a 64-bit result, the multiply must 
be divided up into four parts. The four 
parts are created by dividing the two 32-bit 
word into four 16-bit words. Using the ex- 
ample shown in the diagram ‘*Multiplying 
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Color Combinations 


Value Color 


Black 

Blue 

Green 

Cyan 

Red 
Magenta 
Brown 
White 

Gray 

Light Blue 
Light Cyan 
Light Red 
Light Magenta 
Yellow 
Bright White 


moowreonoanmaeawn = 0 


Select the colors for display and use the 
hex value to construct the attribute. Bright 
White on Red, for example, would have 
the value E4, 


To change the color display: 


DEBUG CALC.COM 
1CD @F ;Border color 
1CE 1F 3Text color 
1cF 1E sHeader color 


—Robert L. Hummel 


Robert L. Hummel is senior technical 
editor of PC Magazine. 





Two 32-bit Numbers,”” the hex number 
12345678 is multiplied by 9ABCDEPO. 
The number 12345768 is divided into a 
high and low word producing 1234 in the 
high word and 5678 in the low word. In the 
same manner the second number is divided 
into 9ABC and DEFO. The multiplication 
is then done as four 16-bit-size multiplica- 
tions. The two high words are multiplied, 
then the low and the high, the high and the 
low, and finally the two low words. The 
words are then added up. The trick here is 
to retain the place of each of the words. 


The products of the word multiplications 
are then added to produce the final result. 
The easiest way to understand this process 
is to write it out as in the diagram. 

| If this looks like math from grade 
| school, it should. The only trick to the 





multiplication is to keep track of how the 
partial products are added. The 8088 helps 
us here by placing the low word of the 





u The 8088 only 
allows the division of 


a 32-bit number by a 
16-bit divisor. 


product in AX and the high word in DX. 
By using the other registers in the proces- 
sor to hold each one of the columns, you 
can collect a running sum of each column 
as you perform the multiplication. In 
| CALC, the highest column and the second 
column are summed in CX, the third col- 
umn is summed in BX, and the lowest col- 
umn is in AX. Having AX hold the lowest 
column is possible since CALC performs 
the low-word-by-low-word multiplication 
last. As the partial products are added to 
the registers, the carries of the additions 
must be propagated to the next register. 

Although 32-bit multiplication pro- 
duces a 64-bit result, CALC has room in- 
termaily for only 32 bits. To solve this, 
CALC accepts only results that will fit into 
32 bits. To detect overflow, a result larger 
than 32 bits, CALC checks to see that the 
upper 32 bits of the product are zero. If ei- 
ther of the upper two words of the product 
are not zero, CALC throws out the result 
and indicates an error. 

The division of two 32-bit numbers is 
slightly more complex. Although the 8088 
provides a divide opcode, it only allows 
the division of a 32-bit number by a 16-bit 
divisor. To get around this limitation, 
CALC checks to see if the number in the 
entry register is larger than 16 bits. If so, 
both the registers are shifted to the right un- 
til the number in the entry register is small 
enough to fit into the low word. Since both 
the numbers are being reduced by consec- 
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CALC.ASM: The assembly language source code for CALC .COM. 
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}The window seine new displayed no the ecreen. 


mainés dx, my_corecor_poe 
al, rc 

ah, header ettr 
petput_char 
diepley_heee 
ah,@ 

26h 

ah) 

16h 

maioal 


jl 


a> 
iq 
eall 
j=p 


mains 
maine: eel) pi 
ehort mainé 
bame_chang 
ebort malné 


dep 
cell 
jap 


mainds 


3 Recepe key 

end_its di, ecreen_hof 

alt 

ecreen_ope 

2,018 ‘cureor_poe 
bh, v_page 

ah,2 

1eh 

active,@ 

done 

malo 


$ procees keys ~ Process o all keys het eec, £1, £2, and £6 - f1¢ 


kay_proo 


key_numt 
j=p 
iChech foc math functions 
key2: cmp 
2 
is 
je 
jne 
jp 
je 


PRODUCTIVITY 


weit for e keyprees. 
y0et tha pomitine of my ‘cersor’. 
3 then write it to the ecreen. 


key ond: ret 
bay_proc endp 


tend 


f procese heee chnogee - Chnege tha value ie the hene fleg, then diepley reg. 


sindleate dec, hex, oct, hin, fix 
iget a keypreee by firet executing 
} © doe idle low, ba let other 

? programs have a chance, then 

3 checking for a key bafore 

} ectuelly getting the bay. rf 

3 no key, idle egelo. 


near 
ah, 60 
je baee fixed 
emp ftixed_flag,1 
je 
add 


ie key preeeed? 
cleen up acd exit 
tle it © heckspece 


ee 
aR 


bece » flag, ax 
ehort base_ecd 
heee_fleq,70 
fined_flag,@ 
baee fixed) 
fined_tle 
decimal flag, 0 
ch, OL 


hyea, process backepace 


sie it ehift fie 7 
jump to claar routine. 
ttl? 

bane 


EERE EEL 


2 el 

He it £27 
yee, change baen 

ile it hetween {6 end £10 ? 

} ff en, cell nnary operetor 

+ routine 


9 
2 

2 
= 


f1med_edjuet 


9 
3 
2 
= 


fimed_edjuct 
short hees_end 
fixed_fleg 
cx,cx 


hese_fimedir 


a 
gary 


o 
2 

s 
= 


fined_adjuet 


23 


#f1 or £2, chenge heee fined, |_edjust 


rgeta ond 


has been pressed, cleen up eed exit. 


tpodnt Dr to holdieg buffer 
1teetore video memory contente bame_endl: 

+eetore the cureor ta tha 

$ poeitinn it wae hefore cele 

} mee called. 

+ mlitply and divide registere by 1 
rremet etatue fleg 4 entry: ch = 1, divide. ch = 
sonit 

fined | od just 


wul_div enet 
bx 
jmee if extended key 

fined_edjust eedp 


} mulitply and divide regietore by ba 
i entry: ch = 1, divide. ch © 0, maltiply. 
Jew ec ee anne ete ne nem enn nee ne 
nel div.ehrt proc 

nov 

pueh 


34f extended, allow noly 
1 keye £3 - £10 


yee, chenk for otbar functicne 
get base 

eee if in bax 

44f eo goto bax mode chesking 
stonvert ta eacii 

sie number leee then tha base? 
7Yee, gote number proceesing 
fo, chech for other charechare 


baca_fleg, 10 
edj3 
word ptr (di].@ 
adj3 


seme if number lese then 16 


copy eaoii cherecter 

gmake lower acd upper ceeo cane 
sie it lower than e ? 

ayes, ene if other cheracter 
mo, im it greeter then en f ? 


it meet ba e nunbe: 
get another bayprees 


24f eecki code hetween 20 ead 
$2f then its e *+,-. or / ex, 2[di] 
hx 
(dd), dx 
2di},ax 
igo, # 
ed: 

nego’ 

ox 
eign,cl 


seme if ite 6 comma thet 
+ alipped through, if eo ret. 
phe it @ decimal point? 


adj5: 


gmat fleg adj6: 


zeee if other mod operebor 


ye if eoter pes preeeed 
yee, proc ter 
teee if © pee presend 
sno, chech for other keys 
¥es, clear mnter code 
zcomplatm leet math operation 
zdiepley reeult regieter 
teell dlepley reqieter 
get © baypress 
eee if mod operetion 


entry _pree,@ 
unl 


short vez 





coll the math procedure 
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ui 
di,effeot entry_reg high 


reme if chaeging to fixed 


348 in flzed mode, only chaoge 

; to decimal 

1Get tha baee fleg, add 6 end 

} remove tha 3rd bit, what yoo 

} beve ie the new heee axcept fnr 
+ 16 witeh ba edded ta tha 

3 Moro reeult for hox. 


tMake eure baee = 1@ than 
df elready in fixed, make 
integer by dividing by 100. 
If in integer decimal, make 
room for the frection by 
meltiplyieg by 100. 


di,offmet reeult_reg } high 


di,offeet entry_reg high 


inet fixed flag 


di,effest result_reg_high 


di,offeet entry_rag high 


sdlepley reevlt regieter unless 

} there ie e eunber im tha 

1 entry regieter. 

pchenge regieter flag for tha 
dicpley rnotine. 


Moving fre flxed to decima 
aed back egein neede en cosy 
way to meltiply ond divide by 
108, 


Moving from fixed to decimal 


and hack again neede on e 

wey to meltiply and divide by 
190, Tha math routimes elec 
need thle rootime to correct 
tha decimal point on meltiplye 
and divides. 


}3€ the regieter ve ere coaverting 

7 ie negitive, chenge ite eign 

a by negating it. 

?¥or divide, get tha high vord, 
coevert it ta e double vord, 
perfore tha first divide. cave 
tba reevlt, and uee the 
remainder ee the opper pord 


+ of the lower word divide. 


For peltiply, multiply the high 

# word, then the low, and add the 
2 upper 16 bite of tha second 

a product to the firet product. 


sat tha eed recell if tke reqieter 
igitive on entry. If eo, 
the reeult to return 
eter to ite orgieel 


eet up di to poiet to the 
proper reqgietar. 


di ettast reoult_reg_high 


rie ut £6 2 
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@ UTILITIES 


und 

word ptr (di} 
word ptr 2{di) 
short un_end 
oh, 65 

und 

bl,e 

ebort unal 
ah, 66 

uns 

hl,t 
shift_reg 


dl,offest entry_r 
14i), dx 
atdi),dx 
4tda}.dx 
6[d1},dx 

ah, 93 

un_end 

ex,? 
scroll_window 
uese 

short un_end 
ah, 67 

un_end 

nega 

bl ateyen pres 


di offset entry reg _high 
he: 


flag, 18 
ounls 

word ptr }d2),0 
numle 
negate_reg 
sign 

ax 

dx, dx 

fixed flsg.0 
num2 


cl, decizal fleg 
el,2 

uml 

num20 

bx, 10 

he 

el, 

punll 


el,8 

num2 
decimel_fleg 
bx, 2[dil 
short numé 
bx, ax 


short num21) 
hase flag 


oumé: 


oumé2r 


$ 4f 9 new number, scroll window hofore displaying 
‘ 


entry prea,8 
num21 


bu, pending op 
num2t 
scroll_window 
[5h tenet 
diapley_reg 
entry_pres 


high 


PRODUCTIVITY 


mmo, check for other keys yEntry: al - 
¢xot register I- 
write _st_cur 


push 
push 
pov 
mov 
call 
raght shift 7 inc 

mov 


sie it £7, left shift ? 


sia it £6, 


waclr 
pop 


ret 
write_st_cur endp 


dio it £102 
7Mo, chack for other keye 


cit value of characher te he displayed 


ex teave registers ox and dx 

du 

dx, py_cursor_poo t cursor postion 

oh, toxt, proper dieplsy sttribute 
Butput_char jelee, display cheracter 

ab ve cursor ower 
my_cursor_pos,dx tore nev cursor pesiticn 


7Oper_proc - processes sll operators tor the program 


sOntry: 
sCleer hoth registers 


ido we clear the screen? 


zyea, do so by scrolling the 
4 window up 7 Lines. 


tia le £9? 
ne, check for ether keys 
3 hegste the result register. 


sdisplay register 


if e eumber not a - f 
akip letter cooversios 
onvert letters to hex values 


1h = 0, closr sign flag opersmits 


operlog: 


Check 3f the entry register te 
# megitivs, if ao, negate it. 


get the digit back 


see if in fixed mode. 


3f were in the f1x point ode, 
multiply all digits by 160 
ustil the decimal flag has 
heen set. Then accept two 
fraction digits shifting sely 
the tenths digit. 
onternd. 


oper_proc 
jeoeesbeseneaee ceo 
ineth_proc - pr 
gEntry: al + seciz 
joeseee. 


wpath_proe 


sgot upper 16 hits 


mmahe room for the nev digit 


preturn high word 
get low 16 kite 
jrepest shift to neke room 
gadd in new digit 


sadd overflow to the high 16 bits 

tatore lower 16 bite 

watbe?: 
;Before displsyieq, see 1f tho 
regi: ocgiosily negitive 
# if a0, negate it. 

heck for a number in the entry 

3 Fegister or s pending operation 


nethi: 


pethlir 
neth2: 


:displey eetry registor 


seotry reg contsios « cunber 


write st_cursor ~ heeps track of the cursor snd calls output character 
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ax = nonenuneric heystroke 


entry_pres,0 

oper) 

pending_op,ax 

cx,cx 

short operend 

pending_op, ax 

peth proc 

ae _P! 

cue 

operé 

dx,cx 

41,0 eee if extended code 

operlog 

ai,-- 

write_st_cur 

ox, dx 

write st cur 

acroll_window 

bx,bx 

entry_r 

entry reg low, he 

decipal, Tag, bL 
bl 


eetry_pro: 


ex, dx 
1 


@ cumber an the ent reg? 
tyes, perfore oparstaon 
1x0, save operation and exit 


fqet pending op snd save new op 
tprocems esth function 


3PK4Nt space to seperate operstor 


7get pending operetion 
jdiaplay operstor 


Fr entry register 


iecovert heycode into offset 


ch, 

ho, offset op_table 

bl,ch ipelet te correct iabel 

cn,e ydlaplay 2 space snd 3 cheracters 
al, (hx) iget a character to display 
write_st_cor 

he 

operlog! 

short oper$ 


911 neth for the program 
lue of the operation or @ for result reg = 


scopy key prves 
sset reault register 


nery ee 
di,offset. eesale! _reg_] high 


cu,ce releer error flsg¢ 
bx,8 

nevbs2 

hl,e 

net! 

short logle_start 
al,°o* 1 
neth? 

ble." 

neth2 

hl,reo 
nethnd 
bless 

nethnd 

hl,* 

nethad 

bl,-\" 

nethed 
{di}, ax 
2)di),ax 
abort nethend 
2)dtj,an 

(dij ax 
netherr 

short nethend 
2[di} ax 
Idi],dx 
matherr 

short nethoad 
eul_div 


if edditics 
;mee if subtraction 
ee if multipiicetion 


if division 


suse if mod operation 


tIft operster not recogeized, 


soubtrect 


jump to error if underflow 


cx, 4000 rpolnt to error tag 
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All laser 
printers are 


created equal. Turbos 


They start out equal because all suc- 
cessful laser printers are driven by only 
a few engines of proven quality. Manu- 
facturers install these identical engines 
to build different printers. 

Destiny Technology used the same 
Ricoh engine as the just introduced IBM 
Pageprinter™ to create the LaserAct [™ 
They made it plug-compatible with the 
HP LaserJet™ series, the de facto industry 
standard with more than 500 personal 
computer software drivers ready to use. 
By developing its own software and 
controller board, the LaserAct I goes 
beyond being just plug-compatible with 
the HP series; it is also one to one Laser- 
Jet font cartridge compatible. And, for 
the same retail price, it offers several fea- 
tures not found on the HP machines, 
such as: 
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© Full vector graphics capability, 
standard 

¢ Full 1.5 MB RAM, standard 

¢ 300 DPI full page bit-map, standard 

¢ 4 months on-site service, 8 months 
depot, standard 

¢ 9 resident fonts, 
standard 
¢ Available now, 
for immediate 
delivery y | 
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Pageprinter Is a trademark of International Business Machines 
aserk emark of Destiny Technolog 
Laserjet is a trademark of Hewlett-Pac 
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PRODUCTIVITY 
@ UTILITIES 


xor ca,cx sclear error flag 
logic_etert: bh,61 sage af and operation ret 
logic) the, nck some more pop ob telean off stack 
[da},dx iperfore and Row ex, 4008h 
2(dij,ax ret 
short logic and sprint op and end Vs endp 
bh, 62 pase 1f or operation 
legac? 3mo, look some more aeter = abifte the regiater posnted to by di, 1 plere. 
[da},dx ido or Jew e een e ee nena ree re nee e meena meet n eer eneten enter seen eweeeeeeeeeneececes 
2[daj shift_1eg Proc near 
shert logi¢_end wpriet op and snd push oxx 
logio2: bh, 63 eee if nor operation push dx 
logic_and give up lnoking ehaft2: mov ex, [di] get the register pointed to by bx 
[dip dx ido sor pow ax, 2/di{ 
2[di},ax cmp 1,8 yeve if left or raght shift | 
legic_end: . 3@lear error code is ahlita ¢ af Dl|@ then left shite 
shifted ext dx.1 
rer xx,1 shift 32 bats by shitting the 
jpp ss short shafts } trailing word first so that ato 
whit: aal ax, } Reb goes into the carry, Then 
rel dx,1 3 shift the laxding word. 
abifts: pow [d2},dx 
xaro cl 21d2),0x 
ro sign flag shift ande 
word ptr (dij,ca if result reg is negxtiva 
adi ano, skip negation 
ongate_reg ahift_reg 
inc sagn yest 1 negative number face 
ui, cftnet eotry_reg_blgb 
cmp  vord ptr [alj,@ yeso if negative 
jge net foc, akip negxtion 
push = di. 
mov dl,oi sneg eotry register selear dx 
call necats_reg word ptr 2[d1) jnegxta the ragrater 
por di bb dx,(d3) 
inc sign saet 1 more negative number mov (di},dx 
3 2 positive numbera, now ie ml or dia 7 ret 
ad2s push be yexva the operation andp 
cap bl,cer aif mot ‘e+ it must he divids a 
jne md 3} or mod eperstion. 
adda mov ax, [di) get result higb EE a EA AIR oe SRE 
mul word ptr smultaply by sentry high proc nesr 
mov ca,de > 43, offnet entry_req high 
add ca,ex bx, bxee flag 
mov ax, 2]04] get rosult low ch,1 
mols word ptr yhultiply by satry high fixed_flag,@ 
add cx, ax back opt 
mov bx, satart high word of product decimal t1xg,3 
mov ax,[@3) rget result high xpi 
mul vord ptr wmaltiply by entry low 
add ox,dx decino1 | flag.2 
edd ba,an icontinue to buald ¢1nal product back_spe 
moa ax,2[di) get casult low eul_div xhet 
ml word ptr smultiply by sotry low fined _fIng,@ 
add yeomplete upper 16 bite back ps 
cap gene if any overflow bu, 160 
jre dectmal_flag,3 
emp hese_flag,18 71¢ fo bane 1@ protast the ago back sp3 
jne md ? bat by declaring an overflow bx, 14 
cmp 
jl 
per 





bx, 3 if it bes been changed. heck_sp3: ex,cx 
dere sui div_sbre 
ex sget the operatine back heck_op4: decinel flag. @ 
z short mdend back_apé 
Division part of the rowtine. decane), flag 
md61 word ptr [0i],@ } display new entry register 
wd61 back_spSs bi,i :dasplay entry register 
word ptr 2[al},8 ypee if ontry reg = @ display _reg 
aderr 3 4€ xo, indicates error. back_sndt 
fixed flag,@ 31f an fixed mode multiply the 
ne? 3 dividend by 198 toe neoke room 
ch,@ 3 fer the fractine. reg - writes a register te the screen at the cursor 
fixed_adjuat bl = 1, wrate entry requeter 
word ptr (92), yeow check to see that the fen eee ne nnn een 
nee 3 divisor ia net teo big. dieplay_t reg 
bl, } Uf it ins, divide both registers fFirxt erase what was here befire 
aa } by 2 until the high word of tho 
di,el $ divisor ls gsro. disper 
shitt_reg 
di 
shiftt_reg swhich regixter to display? 
short nd? bl = 6, display result regietvr 
-tday ipertorm tha davide. First the bx, offset result_reg_ high 
+ high word, then the low one. 
word ptr 2[e1] displ: {feet sntry_reg high 
3Otore the high word result In be diep2: wi, 2[bxy sload register 
di, [bx 


nasser 





a 
& 
ry 


selear dx 

iget operation heck sinitialise digit cneoter 
yaee 1f division or mod operator 

el 
get reneander in in low word and see igned display of nurber 
: elear the high word, cmp yane if negative number 

Soe 7 joo, skap negation 

neq yes, negate ai,di 
$1 in fined mods, divide abb 
+ by 100 to corract fraction mov 

ine 





jee shore dinp_né 
dInxert diglt ssperstors, 
dinp_xi: ine ch 
inen if odd @ of negative nurbders c= fined flag,@ see if in fixed mode 
seveo cumber, multiply done 
gegate_reg 7di already pointiog to result reg 


SEggUegtaTHenegy 


(CALC ASM continues) 
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dzep_né 
ch,3 sehezk for place te put decinel pt 


a, awrite decinal point 
ehort diep_c51 
diep_n3e: i@inze we hnow were in fixed beee, 
diep_n3i: 7 set ug for groupe of 3. 
seeperete decimal digite by e *,* 
diep_nés sDepending en the bese were in, 
1 set up the number of dig:ta to 
+ count between the seperetore. 
} For a beee of @ and 16 evparete 
+ by 6, fer binary, eeparete hy @ 


Now thet everything 2¢ eet up, 
check if a separator in needed 
by checking for e remainder nf 
wero wben dividing the digit 

mov cauot by the group number. 
diep_nSis cals 
sDiepley digit. 
diap_né: mv safter e11 thie, ite tine to 
ax,ai 3 @ieplay the digit. Divide the 
dx, dx $ regieter to diepiey by tne beee 
hx 7 for eech of the digite. 
di,ex seave high word quetent 
ex, ei 
he 


hx, base flag 


seave low word quotent 
sget remainder of divieion 
seonvert remainder te eecia. 


ehort diep_r3 
diep_o2s ex, 30h 
diep_a3: write _bech sdleplay digit 
schech to ece if wo heve completed the diepley. 
teheck fer zero number in register 


dif the regietere are zero, ma! 
ace 1 } @ure thet at ineet i eero hi 
fixed_fleg,¢ 3 bean dieplayed (3 for fixed.) 
eiep_ @nd 3 «If @c, exit loop. 
ch,3 
diep_el 
o1gn,@ dif the rumber diepleyed wee 
diep_end? + Regetive, write e *-* before 
my_clrsor_pce 7 the oumber. 
eee 
write_at_cur 
eet_cireor 


dinp_end: 


diep_endi: 


diepley_reg  endp 
sThin shall routine keeps trach of the cureer vhen writing backwarde, 
write_beck proc near 
dec my_curmor_poe 
cell write _at_cuz 
dec my_cureor poe 
ret 
endp 
- bead whet paee the celculetor ie in. 


dieplay_bene 
aget coordinetee of window corner 


move down 1 row 
jand over 2@ columne 

dloed eddreee of bees 1ebel teble 
sfind cut what basa were in 
scopy beee 

vehift hite over 1 


hx, offaet baee_ptr 
ax,base_fle¢ 


s1ook only st the bite we want 
seeve number for leter 


seee if fixed 


point te faxed isbel 
diepley_bt: 


diepley_b2+ sDiepley lebel by fooping @ tinee 


diepley_b2 
bx sMow disgley latter to iebel 
bi,t 3 tre number currently being 
bi, : diepleyed. 
ei,number_libeljbx) get letter from liet 
eh, text_ater 
dx, my_cureer_poe 
al, 37 ci 
cell output_char 
ret 
diapiey heee endp 
— 
end reetoree the contente of the screen benseth the window. 
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sOntry: Ef:Dr = buffer addreee, 


ecretn_ope = proc neer 


se@eve eo ond da. 


seeve entry parameter 
7800 if CGA, ie eo disable it 
7 befnre writing to the acraen. 


irow and column of window correr 


get video page in 8 


pload index regieter adjuet 

sget video eegment to losd into 

7 @@ or de later. 

pel=@, acreen eeve, el=1, reetore, 

s@ince thie routine dose both the 

acrnen eeve end the ecr 

3 Yentore, eee, ond de:di are 

} @et to their proper eddreeeee, 

5 Deceuee of thie, neke HO 

: ensiumptione on ee end de in 
thie eaction of code. 

2 linee to eevo 

sedear DF 

seeve line counter 

366 words per line 

strenafer one line to buffer 


ecreen_op2 
de:nothing s 


padjuat @4 for next dine 


sedjuet di for next line 

sget line count 

sloop until done 

sReetore the segment regietere 


sit we eeved the acrnen, @ 
3 cele window into the ecre 


ecrnen_op?: 1If CGA, enable it before 

$s returning. 

ecreen_opé: 

ecreen_ope 

Joweneceeee 

3Video ptr celculetes the offest inte the video nemory orrapending te the rov, 

column, and video page paseed to it in the regietere given below. 
dh,dl - row, colume eait: di - offeet 
bi = video pa 

proc net 
mow sCompute the dieplacment by the 
oul dh 3 following equetion: 
eal 3 (Fow*16@)+(col#2)+(page-1000) 
xor 
add 
mov 
mov 
xOr 
eul 
eda 


, 
yontry: 
3 


yeu Off routine to dieable the Coa by writing to the mode nelnet regieter 


ege_off proc near 


mov sWeit for the verticel retrece, 
ega_offir in 2 then dieable the cge by 
t writing to the mode eelect 
+ regieter, 


on routine to enable 


@ CGA by writing te the mode eelect register 
proc near 

ah, 2S 1Get the current video mode, 
int 1¢h + then, using slat ee table 
bx,offeet eneble_veinee ; lookup get the velue needed 


dx, 30h Pinelly, write the velue ta the 
dx,al MSR. 


te the keyboard end eigoale end-of-interrupt ta the 6259 


get current control port velue 
yeeve it in At 

paet hit 7 

yeend reeet velue 

aget originel veiue 
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PRODUCTIVITY 


@ UTILITIES 


61b,e1 yeend it out to ensble keyboard 
jeuepend Interrupta 

$get EOI velue 

eend EOI te 6259 


jenable interrupte 


joureur.. CHAR writee the devigneted cherneter directly to video memory. 
pEntry: DH,OL - row, column 

: AH,AL - attribute, Machete 

feccesennesse eee 


Retput_cher prec sear 


get pege in 9x 

recalculate eddreee to write to 
zie thia e CGA? 

sno, then ekip weit loop 

yqet CGA Stetua Regieter eddre 
sweit cetil borin. retrece done 


bl.v_pege 
vided ptr 
adepter,@ 
output) 
dn, 3Dah 
el,dx 
el,1 
output) 
imuepand interrupta during write 


al,dx fweit for next horizontel retrece 


got cherecter end ettribute 
iwrate them te video memory 
senable interrupta 
Restore registere 


metpt_ char 


roPen MIMDOW drewe the window border onto the ecreen. Cheracter/nttrabsta 
sent directly to vidno mewory for {est display specd. 


a@h,wandow_row 
dl, window” column 


Fqet coordimetee ef window corner 


point £3 te video buffer 


ycleer OF for string opereticue 
get vadeo pege in SE 


video_ptr sceleulete etarting eddrese 
iWrite the top line of the window border te video. 
1,210 tal = left end cherecter 
ah,border_ettr amet ettribute 
rc zbl = middle 42 cheractere 
sl = right end charec 
scopy the border attribute 


700 the window header line. 
ei,offeet header text 
cell vwrite_header 
Wow writn the next 1@ linee (no text) to the diepley. 
cn,6 #6 lil to 
1,179 ido leftmoet celuan 
eh, horder_ettr 
bl, 32 
bh, text_ettr 
al,179 
ah,eb 
write_line 
oop = open? sloop until finsehed 
line te eoperate the netive ecreen from the help tent 
1,195 plower left cormer 
b1,196 tline character 
bh, text_ettr 
al, 
11 vrate_line 
the help linee. 
nov en of feet help_texti 
enll write heeder 
nov ei, of feet help_tent2 
cell write_beader 
iPinieh thinge up by writing the leat lime. 
mov @1,192 
nov b1,196 
mov bh, eb 
mov al,217 
cell write line 


spoint $I te text ef line 


rdo mext 38 columne (blenk) 
de rightmost column 
open2: 


wMrite 
mov 
mov 
nov 
Rov 


ypeiet $1 to tent of line 


ypoint $I to tent of line 


vlowar left corner 
iline cheracter 
yeopy header ettribute 


opeo_window endp 

} rmotane te write @ line of tent to the window 

write_header proc neer 
nov 01,179 
etosy 


left window border chsrecter 
qwrits it 
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cn, 62 
eh, heeder_ettr 


#62 cheractere to write 

yume header ettrlbute for theee 
get the text character 

iwrite cher/ettr peir to video 
srepeet for ell 26 

340 rightmost column 


pect 
eh,border_ettr 
1,179 


pwndjuet D1 for next line 


di,column_edj 


of cherectere to the window 
proc near 
pueh cn 


write_line 


swrate left and cheracter 
yoext 42 chersctare 


7get middle characte: 


cn, 42 
en,bn 
etoew 
ox,dn aget right end character from dx 


redjuet DI fne mext Line 


ieroll window up - ecroll window up 1 line. 

eeroal |_wandow proc 
push 
pueh 
Rov 
mov 
cell 
Rov 
add 
mov 
aac 
nov 
add 


3Firet remove oureor by writing 
3 © epace over it, 


ch, wandow_row 
ch,2 
¢l,windew column 
el 

dx,cn 

dh,5 

l,41 

eh, 6b 

al,. 
bh,tent_ettr 
16h 
pet_cureor 

cn 

en 


:put upper left cormer ie cx 


put lower right corner in Dx 


:bine neroll up funetion 
yecroll I lime 

7fill the line witb blenke 
7e@ll bice 


sdone 
ecrell_window 
eet_cureor near 
d1,window_column 
dh, window_row 
41,38 
ab,? 


my_curene_pos,dx 


3@et up my own coreor locetine 


eet_cureor 
Jetansnseee, 
SIMITIALIZE rediracte the keyboard interrupt, theo reaervee enough memory for 
sthe program to remain 
t =e 
initieline proc near 
mov dn,offeet program 
nov eho 
ant 21h 
yebeck for other copiee cf thie program in memory. 
uer bx, bu setert seerch et eegment @ 
mov = word ptr [entry}.bn 
mov an ce 
anc obn 

en,bn 


iDdaplay instelletion meaeese 


aget current eegment 

scheck nent eegrent 

said we f1od oureelvee? 
yee, only 1 copy in memory 
yee ee ce cegment pointer 


flpd_lnop: 


d,eftmat entry 
di,es 
cn,16 


zel le the offeet pointer 
tlook the same plece in beth sege 
reheck 16 byte 

siacriment pointers during compere 
scompere bytee 

taf no compare, check enother seg 
sDaepley other copy fnend meeeese 


mov 
eld 
repe 
jne 
nov 
mov 
int 
mov 
dat 
mov 
mov 
dat 
mov 
mov 
nov 
nov 


cmpeb 
fand_loop 
dx,offnet meeaage! 
eh, 
sTerminete without remaining 
3 reeident, Return 1 ee re. 
iterminate end etey reeident 
fget current intarrupt 9 vector, 
3 eave it, then replace it witb, 
7 mY ow, 
old_keyboprd_ant,bn 
old_keyboerd_ant({2),0¢ 
eh, 25h 
1,9 
mov dx,offmet main 
ant 2b 
s¥nat by TSK int 31h. Kmep ecough memery to etore the ecrmen. 
nov dx, (offeet initielixze-offeet code+l05¢+15) ebr 4 
mov ax, 318¢h sTerminate with return code. 
int ab iterminate end etey renidect 
ade 
db 
ends 


ond 


spoint it te body ef program 





initisline 
Reaxege! 
ende 





“Cele alreedy preeent.°,13,10,*$* 


entry 


{CALC.ASM ends) 
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Just memory, just one slot, 





Ly 
eRN RE VIOLET ESR TE tar ta te ca if 


sane 


oo 
+ aeons teen 


fe 


4 


cage (00 020 SAO 






9 es i a a a ea ee ae 


The only 8MB, 12MHz, EMS memory. 


JustRAM/AT™ is just RAM memory, end 
lots of it. JustRAM/AT™ supplies 4MB or 
8MB of memory for the IBM PC AT° or 
competibles in a single siot! 


Just one JustRAM/AT™ memory 
expansion board provides DOS with the 
full 8MB of expanded memory allowed 
by the Lotus/Intel/Microsoft* Expanded 
Memory Specification (LIM/EMS), or up 
to 8MB of extended memory for Unix", 
Xenix* or Pick’. Enough memory for the 
most demending epplicetions — with 
room left over for system performance 
enhencing RAM disks end disk ceches, 
Enough memory to double, triple, even 
quadruple overall system performence. 


Contact your local distributor or 


Call Toll-Free 
1-800-525-7661 


Dealer/Distributor/OEM Inquiries Welcome. 


ee 


84 Inverness Circle East 
Englewood, Colorado 80112 
(303) 790-7400 


““JustRAM/AT is a tradamark of Monolithic Systems Corporation 
*1@M and AT are trademarks ol Intarnational Business Machines Corporation 


“Lotus 1s a trademark ot Lotua Developmant Corporation 
*Iatat and Above ara tradamarka ol Inte! Corporation 


*Microaoft, Windows and Xanix ara trademarka of Microsoft Corporation 


“Unix is a tradamark ol AT&T 
“Pick 1s a tradamark ol Pick Systams 
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Stop singing “The Slot Menagement 
Blues"! With JustRAM/AT™ you can add 
a full 8MB now, or edd 4MB now end 
enother 4MB later — all in one sloll 


JustRAM/AT™ operates with zero wall- 
states at speeds up to 8MHz and with 
just one wait-state at speeds up to 
12MHz. Expended memory is 
implemented In hardware, which is 
much fester than software emuletion; 
plus, the Expanded Memory Meneger 
(EMM) requires 64KB less conventional 
memory than emulators. JustRAM/AT™ 
memory also allows you to backfill your 
system from 512KB to 640KB. 


Fully competible with all software which 
adheres to LIM/EMS standards, 
JustRAM/AT™ memory is elso com- 
patible with Intel's AboveBoard*. Up to 
8MB of JustRAM/AT™ and AboveBoard 
memory mey be used as expended 
memory within @ single system using 
the EMM software provided with 
JustRAM/AT™ memory, AboveBoard 
memory or Microsoft Windows’. 


Becked by a five-year parts and labor 
warrenty, ell JustRAM/AT™ memory 
products are engineered for e lifetime of 
error-free operation. 


Digital Solutions, inc. Distribution Pius Tricom 
(404) 955-4488 1-800-492-5316 (in Maryiang) (516) 483-9700 
1-800-241-6651 1-800-638-7654 1-800-TRICOM1 
{outside Georgia) {outside Maryland) {outside New York) 

Mail to; Monolithic Syetems Corp., i: 


84 Inverness Circle East, Englewood, Colorado 60112 
C] Sounds Great! Where can | buy one? 

CO Have a seles rep call. 

0 Send me more information immediately. 


rman Cloem Ovar Cceater Oidistributor O end user 


Company Name 
Address 
City. Stete, Zip 


| 

| 

! 

! 

| 

| 

! 

| 

| 

! 

i Name 
| 

| 

| 

| 

! 

| 

| 

[| Phone ( ) 
| 
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CMO. Doing business-to-b 


MONITORS DRIVES SOFTWARE 





Amdek CMS Aldus 
Video 310A 12” Amber .....*129.00 | Transporter 5%” PS/2 Disk . .*269.00 | Pagemaker 
Video 410 12” A/G/W .. .(ea.) 159.00 | Plus 21 20MB Drive Card ....319.00 

Video 432 PS/2 AW ........ 179.00 | T-160 60MB Tape-Backup. .. .649.00 


Video 1280 Graphics Subsys .699.00 | Everex 
Color 600T 13” Hi-Res. RGB .349.00 | Stream 60-8 Ext. Tape-Backup739.00 
Color 722 Dual Mode RGB .. .499.00 | Stream 60 PS/2 Tape-Backup . . . Call 
Color 732 12" PS/2 RGB ....499.00 | lomega ' 
Magnavox 5%" Bernoulli Box Il........ 999.00 
geben 12” TTL Amber...... 99.99 in 

M8762 14”RGB/Composite .. .New 
9CM053 14” Hi-Res EGA ....379.00 | 110D_10MB XT Tape-Backup .219.00 | ASHTON-TATE 





















































8CM873 14” Multimode EGA .449.00 | 420XT 20MB Tape-Backup . ..439.00 | F-Bage Ill + $379 
NEC 
1402 Multisyne-ll........... 599.00 | 8425 20MB 3'2” 40msec . .. 349.00 | Borland 

| 1501 Multisyne-Plus Soe 999.00 | 3053 44MB 5%” 25msec ... .669.00 | Quattro................... 139.00 
2001 Multisync-XL 20” VGA 2,099.00 | 6085 70MB 5%" 28msec ... .889.00 | central Point 
Packard Bell Copy IPC ................. 24.99 
PB-1418F 14” Flat TTL A/GIW 115.00 PC Option Board ......... 84.99 
PB-1422EG 14” Hi-Res EGA .369.00 DAC 


Polariod 

Palette EGA Plus ......... 2,399.00 
Princeton Graphics 

Max 12 12” TTL Amber ..... 139.00 


Easy Accounting ............ 64.99 
5th Generation 
Fastback Plus............... 89.99 















































































IMSI 
HX-12 12” Color RGB....... 429.00 4 : 
HX-12E 12" EGA........... 479.00 Optimouse w/Dr. Halo........ 79.99 
Ultrasync 12" VGA ......... 579.00 | MOUNTAIN $4.99 | Lomech 
Thomaon 20MB Drivecard Q | c7Mouse w/Software ........ 79.99 
4120 14” RGB/Composite . . . .229.00 | srountain Pes eel saueee 
e7e 
30MB DriveCard............ 496100 |\faus Sapo lo beet 
eee oe 40MB Ext. PS/2,AT. .599.00 | mea, 
60MB Mountain Tape ....... 999.00 . 
Dual 5%" BETA Bernoull.. 1,899.00 ce Se EN: =: Meee 
PC-TOO 
TD4000 40MB Tape-Backup . .349.00 Sea 4.0 Profess w/GL . . .229.00 
Plus Development Icrorim 
a Hard Card ........... 599.00 | R:Base System V........... 429.00 
jacore MicroSoft 
ZENITH ZMM-149 $ Jr. Expansion Chassis....... 299.00 | MicroSoft Word 4.0 ......... 239.00 
14” PS/2 AMBER 1 Qo Seagate . MicroSoft Mouse Bus/Ser .. . . 119.00 
Sr eV ah 28908 | moro 
Zenith : Cy Misa ‘ Crosstalk XVI........ 0000005 89.99 


2ZCM-1490 14” VGA Analog . .699.00 ST-251 40MB 1/2 Height ies 8 449.00 Multimate International 
































Sysgen ‘ 
Bridge-File PS/2 Drive....... 249,00 aco sat Ni Prem. . .299.00 
i wari 
DISKETTES iat peu ae Advanced Utilities ........... 86.99 
Maxell Yoh {a- mee) fonale)\|a-acme coftware Publishing Group 
MD2-HDM Hi Density 5%” .... 19.49 PES: First Choice............ 89.99 
PFS: Professional Write ...... 129.00 










MF2-HD Hi Density 3¥2”...... 54.99 
MC2050-DC2000 Tape ....... 18.99 


American Power 


450AT + 450 Volt AMPS UPS 429.00 PFS: First Publisher.......... 69.99 









Sony Deta Shield Word Perfect Corp. 

MD2D DS/DD 5%" ........... 7.99 | $$700 700 Volt AMPS UPS .799.00 | Word Perfect 4.2........... 209.00 
MD2HD Hi Density 5%" ...... 16.99 | Kensington Microware Xerox 

MFD-2DD DS/DD 3%” ....... 16.99 | Master Piece Plus.......... 109.00 





Ventura Publisher 1.1 ....... 539.00 


COMPUTER MAIL ORDER 


usiness, person to person. 


PRINTERS 


MULTIFUNCTION CARDS 


MS/DOS SYSTEMS 





Brother 

M-1509 180 cps, 132 col... 

| HR-40 40cps, Daisywheel .. . .599.00 
FAX-100 Fascimile Machine . .999.00 

CANON 

PC-25 Personal Copier 

Citizen 

Premier 35 35cps Daisywheel . .479.00 

C.ltoh 


. 8389.00 


Acero 899.00 





315-XP Epson/IBM 132 col. ..549.00 | 


Epson 

LX-800 150cps, 80 col. ...... 179.00 
FX-86E 240cps, 80 col. ........ Call 
FX-286E 240cps, 132 col. ...... Call 
LQ-500 180cps, 24-Wire........ Call | 
LQ-850 330cps, 80 col. ........ Call 
LQ-2500 334cps, 24-Wire....... Call 
EX-800 300cps, 80 col. ........ Call 


Hewlett Packard 


HP-2225 ThinkJet .......... 369.00 
NEC 

P2200 Pinwriter, 24-Wire..... 379.00 
P660 Pinwriter, 24-Wire...... 459.00 
P760 Pinwriter, 132 col. ..... 639.00 


LC-890 Postscript Laser ... .3,399.00 








OKIDATA ML-193 + 
200CPS,132 Coi. 5439 
Okidata 

ML-192+ 200cps, 80 col. .... 319.00 
ML-293 240cps, Dual 9-Pin. . .499.00 
ML-393 450cps, 24-Wire . .. . 989.00 
Panasonic 

KX-P1080i 144cps, 80 col. .. . 189.00 
KX-P10911 194cps, 80 col. . .. 199.00 
KX-P1595 240cps, 132 col... . 479.00 
Sharp 

FO-210 Facsimile Machine. . 1,399.00 
Star Micronics 








NX-1000 140cps, 80 col...... 179.00 
NX-15 120ops, 132 008... 318. 
Toshiba 

P321-SL 216cps, 24-Wire ..... 539.00 







P351-SX 300cps, 24-Wire . .. .999.00 





AST 


Six Pak Plus 576 , 5139.00 
Advantage-AT Board........ 289.00 
Hot Shot 286 Board......... 399.00 
Boca Research 

Top Hat 128K Expansion ..... 99.00 
Boca Multi-EGA ............ 149.00 
Boca RAM/AT 1MB Card . ...299.00 
DCA 

IRMA 2.2 3278 WO0.......... 749.00 
Everex 

EV-159 RAM 3000 ........... 99.99 


EV-657 Micro Enhancer...... 
EV-673 Everex Evga Adapter . 279.00 
5th Generation 

Logical Connection 512K ....359.00 | 
Hercules 


Color Card .............00. 129.00 
Graphics Card ............. 149.00 
Graphics Card Plus ......... 169.00 


IDEAssoclates 
IDE-5251 Emulation Board .. .579.00 
Intel 


Inboard 386/AT and 386/PC ... .Call 
4020 286 Board w/512K ..... 329.00 
80287-8 Co-processor ....... 269.00 
80287-10 Co-processor ...... 299.00 
NSI 

Smart EGA Plus............ 229.00 
QUADRAM 


Quad386-XT PC Upgrade . .. .799.00 
Model-30 Quadboard PS/2 .. .319.00 
Tseng Labs 


EVA 480 EGA Adapter 229.00 






VIDEO SEVEN 
VGA Graphics Adapter 


Video-7 
VEGA EGA Adapter......... 


‘299 


VEGA EGA Deluxe Adapter ..229.00 | 
| Practical Peripherals 


Zuckerboard 
Monochrome Graphics Card . . .79.99 
AT-Primary Memory Board .. . .99.99 


In the U.S.A. and in Canada 





AST 
Premium 286 Model-140 . . 52,499.00 
Compaq 
DeskPro 286/12 Desktops ......Call | 
DeskPro 386/20 Desktops ...... Call 
Portable 286/386.............. Call 
| IBM 
PS/2 Model 30, Model-50....... Call 
PS/2 Model 60, Model-80....... Call 
Leading Edge 
Model D Desktops ............ Call 








NEC MULTISPEED, 

512K Laptop Ps 249 
NEC 

PowerMate II 40MB ....... 2,299.00 
PC-TOO 


640K 8 MHz Turbo System .. .549.00 
512K 10MHz 1.2MB AT-1800 . .999.00 
Toshiba 

1000, 1100+, 1200, 3120 LAPS . Call 
WYSE 

Model 50, 60 Terminals 





Anchor 

1200E External.... ..129.00 | 
2400E External............. 169.00 | 
Lightening 2400 Baud....... 299.00 | 
Best Products 
Smart 1200, ¥2-Card w/Soft .. . .89.99 | 
Everex | 
Evercom 920 1200 Baud Int. . .89.99 | 
Evercom 940 2400 Baud Int. 


. 189.00 | 
Evercom 945 2400 Baud Ext. .239.00 


Hayes | 

Smartmodem 1200 Int. ...... 229.00 

Smartmodem 1200 Ext....... 279.00 | 
| Smartmodem 2400 Ext....... 449.00 


2400 Stand Alone 


U.S. Robotics 
2400 Baud Direct Int. 


198.00 


ee 179.00 


Call toll-free: 1-800-233-8950 


Outside the U.S.A. call 717-327-9575, Fax 717-327-1217 
Educational, Governmental and Corporate Organizations call toll-free 1-800-221-4283 
CMO. 477 East Third Street, Dept. B1, Williamsport, PA 17701 


ALL MAJOR CREDIT CARDS ACCEPTED 
POLICY: Add 3% (minimum $7.00) shipping and handling. Larger shipments may require additional charges. Parsonal and company checks require 3 weeks 
to clear. For taster delivery, use your credit card or send castier's check or bank money order. Credit cards are not charged until wa ship. Pannsyivania residents 
add 6% sales tax. Ail pncas are U.S.A. prices and ara subject to change, and all ttams ara subject to eveilebility Defective softwera will be replaced with tha 
seme item only. Herdwere will be repleced or repeired et our discretion within the lerme end limits of the manufacturer's warranty. Wa cannot guarantee com- 


patibility. All sales ara final and raturned shipments are subject to @ restocking fee. CIRCLE 183 ON READER SERVICE CARD 





@ UTILITIES 


utive divisions by 2, the resulting quotient 
will be unaffected. Another problem with 
division is the fact that the quotient must fit 
into one word. The 8088 places the quo- 
tient of a 16-bit divide into AX and the re- 
mainder into DX. if the quotient is larger 
than 16 bits, an interrupt will occur, indi- 
cating a divide overflow. To avoid this 
problem, CALC performs the division in 
two steps. First, the high word of the divi- 
dend is divided and the result is stored. The 
remainder of the high-word divide be- 
comes the upper 16 bits of the second di- 





10@ REM -- DASIC PROGRAM TO CREATE cale.con 
119 OPEM "calc.con" AS $1 Lem © 1 
129 FIELD $1,1 AB AS 

12@ CRECKSUN © @ 

14@ FOR I= 1 TO 225 

156 

155 

166 

176 

ise 

109 


PUT ¢ 
WEXT J 
READ LIWECHECK 





IF LIWECHECK <> LINESUN THEM PRINT "Zrror in Line";268 + 16 © Z 


27@ IF CHECKSUM = 262502 THEN PRINT “Guccessful Ccompistioni= : END 
200 PRINT "COM file ie not validi" + END 
200 DATA r] 65, 


200 DATA 6, 
210 DATA 22, 
229 DATA 100, 
228 DATA 105, 
269 DATA 12, 
25@ DATA 
360 DATA 
276 DATA 
308 DATA 
200 DATA 
400 DATA 
$10 DATA 
420 DATA 
420 DATA 


OFDA 
3443 
0B00 A630 


OB00 EA4D 


Multiplying Two 32-Bit Numbers 


1234 5678 
* QABC DEFO 


4B4D 2080 





28C0 
B020 


Because neither the 8068 nor the 80286 can multiply two 32-bit numbers directly, a different 
strategy must be used. Each 32-bit operand is divided into two 16-bit portions, separate 
multiplications are performed, and the results combined. 


= CALC stores the 


quotient from the first 
divide and loads in the 
dividend for the low- 


word divide. 


1” (BYTE < 256) THEN LSET AQ = CHRS(DYTE) 
1 


67, 
61, 
105, 
117, 
116, 
oo, 
105, 
117, 


22, 
32, 
102, 
11¢, 
115, 
67, 


669 DATA 
659 DATA 
466 DATA 
470 DATA 
4660 DATA 
490 DATA 
59@ DATA 
51@ DATA 
520 DATA 
529 DATA 
540 DATA 
559 DATA 
56@ DATA 
57@ DATA 
5@@ DATA 
596 DATA 
6a0 DATA 
616 DATA 
629 DATA 
628 DATA 
640 DATA 
65@ DATA 
660 DATA 
679 DATA 
600 DATA 
666 DATA 
766 DATA 
716 DATA 
720 DATA 
738 DATA 
766 DATA 
759 DATA 
766 DATA 
770 DATA 
799 DATA 


' CALC.BAS: A BASIC program that will automatically create CALC.COM. 


Results of intermediate 16-bit 
multiplications 


1242D 2080 = OBOOEA4E 242D2080 —= 64-bit resuit 





vide. Since the microprocessor leaves the 
Temainder of the first divide in DX, the 
only thing CALC does is to store the quo- 
tient from the first divide and load in the 
dividend for the low-word divide. After 
the low words are divided, the quotient is 
stored and the divide is complete. 

Yet to be discussed is the problem of 
signed arithmetic. CALC stores numbers 
in 2’s complement form. This means posi- 
tive numbers are represented by the values 
Q-7FFF FFFFh. As you would expect, 
Oh = 0, Ih = |, up to 7FFF FFFFh = 
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Choosing the wrong 


database for your 
LAN will make you 
the center of attention. 


ie you have a network of 
Im PCs, you need a multi- 
a@i@™ user database system 


that can handle the pressure. 


When your system slows 
down—or locks out some 
users—you're going to hear 
about it. Business profes- 
sionals aren't ready for 
screen messages that say 
“RECORD UNAVAILABLE*® 


Never a Lockout 


Fortunately, we've 
solved this problem. With 
PC/FOCUS-MultiUser? It re- 
solves contention without 
ever locking up a record. You 


can give as many as 16 peo- 
ple concurrent access to 
each database, and they'll 
get fast response, even at 
peak moments. 

But best of all, they'll 
have FOCUS—the only 
fourth-generation language/ 
database management sys- 
tem available for local area 
networks. 

PC/FOCUS-MultiUser 
offers a complete set of devel- 
opers’ tools including the 
most powerful report writer 
in the industry, plus finan- 
cial, statistical and graphics 
capabilities. 


er /eEnriic 
C/FOCUS 


J mf BT 





~ Information Builders, Inc, 


There's also a point-and- 
pick windowed interface for 
first-time users. They'll get 
the full power of FOCUS 
without learning the FOCUS 
language. 

And if you have dBASE III 
on the network, every user 
can apply the powerful data 
analysis tools of PC/FOCUS® 
directly against that database. 


Reaching into the Host 


If there's a link to an IBM 
host, your users can access 
any database in that system, 
too. FOCUS on the host can 
read every important data- 
base on an IBM mainframe. 
And it can pass data through 
to any PC on the network. 

We give PC/FOCUS- 
MultiUser the same sup- 
port as its mainframe coun- 
terpart—local help lines in 13 
regional offices, a central 


It’s PC/FOCUS 


And it runs on a network: 


Never a record lockout. 

Supports up to 16 concurrent users. 

Works with every important LAN 

Runs single-user PC/FOCUS 
applications. 


Password protection at the level of file, 
record, field, or value within field. 


Encryption at application, file or freld 
levels. 





hotline, and a national net- 
work of technical support 
and training centers. 
Before you step into the 
spotlight, learn more about 
PC/FOCUS-MultiUser. Call 
1-212-736-4433, Ext. 3700. 
Or write Information 
Builders, Inc., Dept. L8, 
1250 Broadway, New York, 
NY 10001. We'll send you 
some helpful pointers. 


PC/FOCUS and PC/FOCUS-MultiUser are regis- 
tered wademarks of Information Builders, Inc. 
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PRODUCTIVITY 
@ UTILITIES 


DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
990 DATA 
1068 DATA 
1016 DATA 
DATA 
DATA 
DATA 
DATA 1 | 
DATA } 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 


DATA 


DATA 
DATA 
DATA 
DATA 
DATA 
DATA J 
DATA 1 A 
DATA | 
DATA 6 
DATA 2 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA | 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 4, 
DATA 179, 44, 
DATA A | 
DATA | 
(CALC.RAS continues) | 
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DESK-LINK Makes 


Disk and Printer Sharing 
a snap. 


Now there's one easy solution that can have your two desk- 
top computers sharing files, a printer, even a single hard disk, 
all with just a as 
_ _DESK-LINK* from Traveling Software, the makers of the 
2 award winning LAP-LINK? 

DESK-LINK allows you to connect two IBM or compatible 
computers, including the new PS/2 and laptops, with just 
phone wire and DESK-LINK software. It even comes with a pop up “talk box” function for send- 
ing messages back and forth between the connected computers. Even while using your favorite 
software. DESK-LINK is complete too; including both 54 and 34, inch diskettes, universal con- 
nectors, 25’ of RJ11 standard telephone cabling and documentation. 

Best of all, DESK-LINK installs painlessly in minutes using your computer's serial port, with no 
add-in board required. It has incredible communication speeds of over 115,000 baud, and it’s even 
compatible with most “big” networks! 

So if you've been looking for a fast, inexpensive way for your two computers to share files, print- 
ers, or hard disks, snap up DESK-LINK today. 
Available at your local computer store for only 
$169.95 — that’s less than $85 per computer! 
For more information call: 1-800-343-8080 or 
1-206-483-8088. 


Traveling Software, Inc. » 19310 North Creek Parkway + Bothell, WA 98011 
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With a LaserPro on your desk, 
oie software wont siton the shelf. 


‘ 





Instead, your software will stay on the job. Working better than ever. 
Because now it's linked to LaserPro™—the laser printer line witb a range 
of emulations unmatched in the iodustry. 


The emulation advantage. 


Put your software to work with LaserPro‘s wide selection of emula- 
tions. Our laser pemers are compatible with all software programs that 
support the HP LaserJet Plus™ Diablo® 630, Epson® FX-807" Qume 
Sprint? 11, and NEC Spinwriter® printers. Which means that the money 
you've already invested in software is still well-spent. Even today's 
oewest software packages will leap into action witb LaserPro, Printing 
everytbing from Vitok preseotatioos to bar codes, graphics to 
CADICAM drawings. 


ry 
_ 


WNOISS340td 
YVLSGHOM 





No hidden costs. 


Witb LaserPro the compatibility is built right in. Our entire selection 
of emulations is standard. No extra cartridges. No optional cards. No ex 
tra costs. Just pusb-buttoo access and bassle-free operation. 

And there's more. 

Prices for our full line of printers are amazingly low. Bach mode! 
brings you versatile performance tbat over-powers tbe compe 
not your budget. So hang 00 to your software—aod book up wi 
The full-featured printer line that's truly ‘‘top shelf.” 

For more information, contact Office Automation Systems, Inc. 
(OASYS), 8352 Clairemoot Mesa Bivd., San Diego, CA 92111. 


(619) 576-9500. CIRCLE 722 ON READER SERVICE CARD 
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2,147,483,647. Negative numbers are | 


represented by their absolute value below 
0. That is, - | = FFFF FFFFh, which is 0 
decremented by I. This means that —2 = 
FFFF FFFEh, —3 = FFFF FFFDh, and so 
on down to —2,147,483,648 = 8000 
0000h. If you invert a number represented 
in 2’s complement and then add I, you 
have changed the sign of the number. 
Thus, for example, if you take —3 = FFFF 
FFFDh, invert the number (giving 0000 


| 0002), then add 1, you get 0000 0003. 





To simplify the math routines in 
CALC, all multiplication and division are 
performed using positive numbers. On en- 
try into the multiplication and division rou- 
tines, the two numbers are checked to see 
if they are negative. If a number is nega- 
tive, itis negated. The number of negative 
signs is counted; if the number is odd, the 
result of the division or multiplication is 
negated. For addition and subtraction, the 
opcodes work for 2’s complement notation 
without any extra processing. 

For all math operations CALC checks 
for invalid results. In the cases of addition, 
subtraction, or multiplication, CALC 
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3160 
3150 
a8 
3218 
3226 
3236 
3246 
3296 
3266 
3276 
3200 
3258 
3300 
3316 
3326 
3336 
3346 
3396 
3368 
2376 
3306 
3358 
34068 
34168 
3426 
3436 
3448 
3450 
3468 
M18 
34668 
34650 
3506 
3918 
3928 
3936 
35608 
3550 
3566 
3976 
3560 
3596 
36e8 
36168 
3628 
3636 





checks for overflows in the result. For di- 
vision CALC checks to make sure the divi- 
sor is not zero. When using the divide op- 





m Since CALC stores all 
numbers in binary form, it 
is the responsibility of the 
display routine to trans- 
late the numbers into the 
proper base selected. The 
routine is quite simple. 
code, it is important to detect the 
possibility of an error before it is allowed 
to occur. This checking is important be- 
cause the 8088 will perform an interrupt 0 


if an error is detected during a divide. 
When an error is detected, CALC aborts 











the operation and notifies you by display- 
ing an error notation to the right of the in- 
valid result. 


DISPLAYING NUMBERS Since 
CALC stores all numbers in binary form, it 
is the responsibility of the display routine 
to translate the numbers into the proper 
base selected. The routine to provide this 
translation is actually quite simple. The 
number to be displayed is copied into a 
temporary location and divided by the cur- 
rent base. The resulting quotient is saved. 
The remainder of the division is converted 
into ASCII and is displayed as the least sig- 


| nificant digit. The stored quotient is then 


divided by the base again to produce the 
next digit to display. This loop continues 
until the quotient is zero, indicating that 
the entire number has been displayed. For 
decimal and fixed numbers, the register to 
be displayed is checked to see if it is nega- 
tive. If the number is negative, the register 
is negated before being displayed, and a 
minus sign is appended to the left of the 
displayed number. 

Fixed notation is simply a function of 
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How Io Easily Start 
A Feeding Frenzy 


We realize if you're looking for a fast, letter- 
uaiity printer, there’s a few out there to choose 
rom. We should know, we've developed some of 
the very best. 

But if youre looking for a printer that’s not only 
fast, but can easily devour any job you throw at it, 
youd best look at the new Toshiba P351SX 24-pin 
dot matrix printer. 

Take envelopes, for example. The P351SX 
comes with an optional automatic envelope feeder. 
That way your envelope is printed with the same 
speed and ease as your document. 

We even replaced the hassle of dip switches 
with our new front panel. So you can make all your 

choices at the touch of a button. 
a 1 But we wanted to make your print- 
i “—___ ing jobs even easier still, so 
a ~&=- weaddeda few more conven- 


i ' _ ient features. ; 
“ty Like the unin ability 
=———$ eee to print six-part forms 
a with each part as legible 


Se = as the first. Plusa built-in 


tractor and tear bar. A fanfold bypass. An autoload 
lever. A multistrike film ribbon. IBM Proprinter 
and Graphics Printer, Qume Sprint 112 Toshiba 
and other popular printer emulations. And 

a 64K buffer. 





But rest assured, none of these features were 
added at the expense of speed. Because the 
P351SX zips merrily along at an amazing 360 cps 
for draft and 120 cps for letter quality. 

All of which means the P351SX printer will 
quickly polish off any printing job. From letters and 
envelopes to graphics and full-sized spreadsheets. 

And that’s an appetizing thought for any 
busy office. 

For the name of your nearest Toshiba printer and 
computer dealer, call 1-800-457-7777. 


1]BM and Proprinter are registered trademarks of International Business 
Machines Corporation. 2Qume Sprint 11 is a registered trademark of Qume Corp. 


In Touch with Tomorrow 


TOSHIBA 


Toshiba Amenca, Inc., Information Systems Division 
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CALC BY MODEM 


he programs published in PC 
Magazine can be downloaded 
by modem from the PC Magazine 
Interactive Reader Service. There 
is no charge for this service, hut 
users are cautioned that these pro- 
grams are copyright material and 
are made availahle only for indi- 
vidual, noncommercial use. You 
may make copies for others (in- 
| cluding placement on noncom- 
mercial electronic bulletin 
boards), as long as no charge is in- 
volved. Making copies for any 
commercial purpose, however, is 
strictly prohibited. 

The Eastern modem number 
for PC-IRS is (212) 696-0360. In 
the West, call (415) 598-9100. Set 
your modem and communications 
software to use 2400/1200/300 
bps, 8 data bits, 1 stop bit, no pari- 
ty. Files with a .COM, .EXE, or 
-ARC extension require use of the 
Xmodem error-checking protocol; 
files with .ASM or .BAS exten- 
sions can be down loaded using ei- 
ther regular ASCI] or Xmodem. 

If you use the Xmodem proto- 
col, you can download CALC 
.COM directly, saving typing or 
downloading either the .BAS or 
the .ASM version. CALC.BAS, 
whether entered from the maga- 
zine at your keyboard or down- 
loaded from PC-IRS, will auto- 
matically create CALC.COM 
when run once in BASIC. CALC. 
ASM. also listed both here and on 
PC-IRS, allows you to modify the 
program. but requires you to use a 
macro assembler (IBM or Micro- 
soft, Version 2 or later) and the fol- 
lowing commands: 


MASM CALC; 
LINK CALC; 
EXE2BIN CALC CALC.COM 


Photocopy this page. Trim and 
hole-punch the copy and add it to 
your DOS manual. 
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me Command 
Douglas Boling 1988/ No. 6 (Utilities) 
Purpose: A programmer’s pop-up calculator with base conversion, bit- 


shifting, logical operators, mod functions, and 32-bit number 
representation that also supports two-decimal fixed-place 


arithmetic calculations. 
Format: (d:][{\path]CALc 
Remarks: CALC is a terminate-and-stay-resident (TSR) program that can 


be loaded either at the DOS command line or as a part of an 
AUTOEXEC.BAT file. The Alt-S key combination (default) 
pops up a six-line window for calculations; the Esc key 
restores the screen to its previous condition. The program 
accommodates automatically to monochrome, CGA, EGA, or 
VGA displays 


ur 
Ss 
c 
Ly] 
ps 
S 
e 
= 
5 
© 





Any number on CALC’s entry line can be successively 
converted to hexadecimal, binary, octal, or decimal (default) 
notation by pressing F1. Mixed-base calculations are ce 
ported, and the +,-,*, and / function conventionally so long 
as it is realized that CALC operates in integer, not floating-point 
mode. (Two-decimal fixed-place calculations can be made by 
pressing F2 before entering the numbers.) In integer mode the 
mod function (e.g., 25 mod 8 = 1) is also supported, using 
either the % or the \ sign as the operator. 


CALC uses full 32-bit number representation and so can be 
used for address calculations. The function keys F3, F4, and 
F5 perform logical AND, OR, and XOR operations between 
two numbers. F6 performs a NOT (invert) function on the 
number entered. F7 shifts bits left and F8 shifts right. F9 is a 
change-sign key, and F10 clears the entry line. To clear the 
calculator field, press Shift-F10. 





Instructions on modifying the default hotkey and colors are 
presented, with appropriate tables of possible values, in a 
sidebar to the main article. 


ie” sie ee: ~~ as | 
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You don’t have to beg, steal or 
borrow to get the new 1988 
IBM Personal Computing Catalog. 





you have to do is ale 


You'll get a wealth of information on all kinds of great new personal 
computing products from IBM. Anyone who wants to be informed about 
the latest personal computing products wants the latest IBM Personal 
Computing Catalog. But why borrow it from someone else? To get your own, 
just return the coupon below, or call 1 800 IBM-7257 Ext. 97, 
and you'll be put on the mailing list to receive the next IBM 
Personal Computing Catalog FREE. Complete with photos 
and informative descriptions of all kinds of IBM personal 
computing products: from IBM Personal System/2 computers 
to personalized service plans, from highly acclaimed software 
to high-function printers. Its an easy way to shop IBM, and 
it's free. 





pooner ee 


Ask and receive: Just return this coupon, 





I 

or call 1 800 IBM-7257, Ext. 97, 
Name. Title. I 

] Company. I 

| eS I 
City. State Zip. 

] Phone Number_{ | 

Please type or print legibly. 

I PLEASE MAIL TO: I 
] IBM Direct Response Marketing <= < | 
Department 97A = == —_ 
| 101 Paragon Drive SS SS ] 

Montvale, NJ 07645-9950 ——* —® 
L mem emweaweameameameamee:me 2S Se 2S = EE all 
CIRCLE 253 ON READER SERVICE CARD 
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the enter number and display number rou- 
tines. Intemally, the number is represented 
the same way as the other bases. The only 
adjustments in the math routines are in the 
multiplication and division routines. In the 
multiplication routine, the final result is di- 
vided by 100 to correctly place the product 
in relation to the decimal point. For divi- 
sion, the dividend is multiplied by 100 be- 
fore it is divided. This multiplication 





= CALC isa utility you 
can quickly come to be 
dependent upon. Even as 
I was developing CALC, I 
was using earlier versions 
to translate decimal to hex 
and perform bit shifts. 


makes room for a two-digit fraction. When 
a number is converted from integer deci- 
mal to fixed decimal, the number is multi- 
plied by 100 to allow for a fraction. When 
a fixed number is converted to an integer, 
the number is divided by 100 to truncate 
the fraction. 

CALC is autility you can quickly come 
to be dependent upon. Even as I was devel- 


to translate decimal to hex, add numbers, 
and perform bit shifts. By looking at the 
assembly language code, you can gain 
some insight into how today’s TSRs exam- 
ine the current PC environment. More may 
be learned about the ins and outs of 32-bit 
math. Finally, by examining the CALC 
utility’s change base routine, you can see 
that with a little thought, big memory- 
hungry compare-and-jump-trees can be 
avoided. Mostly, though, | think you'll 
just be satisfied with having CALC there 
when it is needed. Pt 





Douglas Boling is an electrical engineer 

who has been involved in the design of 
| computer hardware and software for 11 
| years. 


PC MAGAZINE Ceo 





oping CALC, | was using earlier versions | 


| 


1MitiTtfeE oD 
2500 WEST COUNTY ROAD 42° #5 +> BURNSVILLE, MN 55337 « (612) 894-0595 


A Small Case for A WONUNDER™-ful Innovation 


Big Performance! The WonUnde™ is ~~ 
an innovative single ~~" wa 
card expansion slot for 
TOSHIBA the Toshiba 11100+, 
T1200, and T3100/20 
T1000 $799 1T3100/20 Call | tdesOpes i alien airfeet 
T1100+ 1449 T3200 Call | any 23 length or less 
T1200 «Call T5100 = Call Toshiba compatible ex- 
pansion card to be 
mounted directly on 
the bottom ot the unit. 











Ec —/ $1395 ey 
Multispeed EL 1595 2183-92 Meet degen 
Multispeed HD = 2395 Z183-93 as Arcnet, Ethernet, Proteon and Starlan as well as EGA cards 
5 fi such as ATi, Video 7 and Paradise. The WonUnder will soon be 
Diconix 150P Portable Printer 2 available for the Epson EQUITY LT and Sharp 4501. 
Laplink 
When Purchased with any Laptop WonUnder™, ........ $379 





| A New Member of the Family 


Introducing the LQ-500 
24 pin Letter Quality Prin- " 
ter that sets a new stan- 
dard for PRICE/PERFOR- 5 


| 
| 
; Coneeparaien! and prstecsiond (aiiphic. ‘And you can lay them out on @ page the process .... 
| 
| 


Make A Smart 
Investment Brilliant! 
| Tum Your Antique SN CI | 








| 8088 PC/XT into a 


MANCE... wun “STATE OF THE ART" 
Give your documents # 386 MACHINE and 
sive Presson loc fook. Save $$ THOUSANDS 

Epson's 24-pin print head cro i OF DOLLARS $$ in 

any way you want. 

With the touch of a button on the exclusive SelecType front contro panel, you oan Inciuceallimeganyts of 

Change from draft to later quality mode and choose between the bullt-in Roman and 32 bit RAM (expand- 

ana cert tie quelty forts asd thats] sil boc coe ei thelinany Biber ie! able to 3 megabytes) 

m are av: options. 2-500 also allows you to ' 3 
presi ley 12 0¢ 15 characters per Inch of true proportonal spacing. Voulay eed re ar LIM 





use strking "shadow* and ‘outline" typestyles to enhance the headlines of your 
newsletter or other desktop publishing project. 





With the L.Q-500 every document you tum out will have a oustomtzed professional Inboard 386/PC. o 8 © 0 @ @ ee $775 
wa 80387 CoProcessor...... 2 0 $499 
Epson LQ-500.......... $349 MicroSoft Windows 386 ........ $119 





« Competitive Price To Order Call: 


Rete ounce asx. (800) 255-4012 


Corporate Accounts wrtnaee IN MN: (612) 894-0595 


CIRCLE 125 ON READER SERVICE CARD 





DON’T LET YOUR 
MOUSE GET HUNG-UP 
ON ITSELF... 





Go Manager Mouse Cordless 
ca eta: an 
Q@JNUMONICS = 


The red hot computer peripheral company. 


101 Commerce Drive, Montgomeryville, PA 18936, Toll-free: 1-800-247-4517, In PA, call collect: 215-362-2766 
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Os/2 THREADS 


AND HIGH-LEVEL 


LANGUAGES 


Using OS/2's multiple threads in C programs presents potential but soluble problems. When 











it comes to the C library functions, the old specter of nonreentrancy haunts us again. 


accompanies the OS/2 Software De- 

velopment Kit can be a little scary. 
Here’s a warning appended to the descrip- 
tion of the DosCreateThread function: 


S ometimes the documentation that 


High-level languages, run-time li- 
braries, and stack checking may se- 
verely limit or eliminate the ability 
to eall DosCreateThread directly 
from a high-level language pro- 
gram. 


It's a good thing I didn’t mention this inthe | 


last issuc, or we might never have attempt- 
ed to call DosCreateThread from a C pro- 
gram! 

As you'll discover in this column, there 
is good reason for the warning. But I re- 
main convineed that multiple threads can 





be created in C programs provided the pro- 
grammer is alert to the potential problems. 
It also helps if the programmer has a good 
background in assembly language and is 
familiar with the assembly language code 
that makes up the C library functions. 


SAME CODE, OTHER THREADS = In 
last issue’s column we looked at two pro- 
grams that created a second thread of exc- 
eution. Let's take another step forward. 

The QUADRANT program shown in 
Figure | ereates four additional threads of 
execution. Each of these additional threads 
uses the same thread funetion, which is 
ealled ThreadFunetion. 

QUADRANT uses the four threads to 








, draw and erase rectangular ‘‘spirals’’ eon- | 


tinuously in the four quadrants of the 


ee a 
QUADRANT.C--08/2 Program that Ruos 4 Thresds Using One Thread Function 
(¢C) 1986, Ziff Ccommunicstions Compsoy 
PC Magazine * Programmed by Chsrles Petzold, 11/67 
Bees ae aaa saa aaraw se resen son see eseeeasenas ceecseceuessaneccnsaacaseeneee of 


finclude <doscells.h> 
finclude <subcalls.h> 


fdefine min(a,b) ((a) < (b) ? (a) & (bd) 
void fer ThresdFunction (void) ; 
mein () 


{ 

static unsigned char ThreadStack [4][10624) ; 
unsigned int i, ThreadID [4] + 
struct KeyData kd ; 


for (i = 867 i < 4 3 itty 
if (OOSCREATETHREAD (ThreadFunction, &ThreadID [i), 
Threadstack [i] + 1024}) 
{ 
puts ("QUADRANT: Could not create thread") ; 
return 1 ; 
} 


KBDCHARIN (&kd, 6, 6) 3 


return 6 ; 
} 


fpragma check_etack- 


void fer ThresdFunction (} 
{ 


atetic struct ModeData md ; 

stetic iot ThreadNumber = 6, MumRep { 
unsigned int MioRow, MaxRow, MinCol, MaxCol ; 
unsigned int MyThresdNum, Cycle, Rep, Row, Col ; 


DOSEMTERCRITSEC (} + 
if (ThreadNumber == 6) 


{ 
md.length = eizeof (md) ; 
VIOGETMODE (émd, 6) 3 


NumRep = (min (md.col, md.row) /2+1) / 27 
, 


MyThreadNum = ThresdNumber ; 


ThreadMumber += 1 ; {contmues) 





Figure 1: QUADRANT.C creates four additianal threads vf executian based an the same thread 
functian. 
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screen. Each of these four threads uses a 
different character—the number 0, |, 2, or 
3—_for drawing its own spiral. 

The main thread (thread 1) calls Dos- 
CreateThread four times to create the four 
threads. Each of the four threads gets its 
own stack. The main thread then calls 
KbdCharln to go into hibemation until a | 
key is pressed. Pressing any key termi- 
nates the program. 

Each of the four threads has its own 
80286 microprocessor state. This means 


| that when OS/2 switches among these four 


threads, it must save the contents of the 
80286 registers (including the instruction 
pointer and stack pointer) of the thread it's 
switching away from, and restore the con- 
tents of the microprocessor registers of the | 
thread it’s switching to. In this respect the 
threads can run independently. 

But these four threads also access data 
stored in variables defined within Thread- 
Function and Display. The question we 
must answer is: How can the threads avoid 
clobbering cach other when they reach for 
the same data? 


STATIC AND AUTOMATIC DATA 
You'll notice that some of the variables 
within ThreadFunction are defined as stat- 
ic and some are not. The distinction is very 
important. 

When you first start leaming C, you | 
leam that variables defined as static within 
a function retain data between function 
calls, That is, if a function sets a static vari- 
able to 55 during one function call, the 
static variable will still be 55 the next time 
the function is called. 

A variable that is not defined as static is 
called an ‘‘automatic’’ variable. You can 
explicitly define a variable as automatic by 
giving it an auto or register type. Automat- 
ic variables defined within a function lose 
their values when a function is exited. 

But these definitions are not quite ade- 
quate whén dealing with functions used hy 
multiple threads in an OS/2 program. A 
more helpful definition is this: static vari- 
ables are stored in the program’s data area, 
while automatic variables are stored on the 
stack or in registers. 

For example, if you look at a disassem- 
bled C program, you'll find that the com- 
piler creates a prologue and an epilogue for 
each function, like this: 








PC 
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DOSEXITCRITSEC () ; 

MinRow = MyThraadMum > 1 ? 
MaxRow = MinRow + md.row / 
Mancol MyThraadMum & 2 ? 
MaxCol = Mincol + md.col / 


s md. x: 
= 23 


23 


whila (1) 
fer (cycle 
for (Rap 
{ 


@ ; Cycla < 2; 


Row 


for 


= MinRow + Rep ; 


(Col = MinCol+Rep ; Col < MaxCol-Rap-1 


Bs ug $8 HEN OG 


ss a 


mdi.col / 2: @ 3 


Cycle++) 
= @ ; Rap < NumRap ; Rap++) 


7 Col++] 


Diaplay (cycla, Row, Col, MyThraadMum] ; 


for 


(Col = MaxCol-Rep-1 ; 
Display (cycle, Row, 


(Row = MaxRow-Rep-1 ; 
Display (Cycla, Row, 


) 


Display (Cycla, Row, Col, Mum) 
int Cycle, Row, Col, Num ; 


4 
char string [2] ; 


(Row = MinRowt+tRap ; Row < MaxRow-Rap-1 ; Rowt+) 
Diaplay (Cycla, Row, 


Col, MyThreadNum) ; 


Col > MinCol+Rap ; Col--) 
Col, MyThreadMum) ; 


Row > MinRow+Rep ; Row--) 
Col, MyThraadMum) ; 


String (6) = (char) (cycle az 6 2? Mum + Oo sf) Ge 


String (1) = '\x@7' ; 


VIOWRTCELLSTR (String, 2, Row, Col, @) ; 


DOSSLEEP (@L) ; 


PUSH BP 

MOV BP, SP 

SUB SP, Xx 

[body of function] 
MOV SP, BP 

POP BP 

RET 


(The prologue may be different if stack 


| checking is enabled. When compiling for 


80286 code, the lirst three statements can 
be replaced with an ENTER instruction, 
and the two statements preceding RET can 
be replaced with LEAVE.) 

The value of xv in the prologue cade is 
set equal to the size in bytes of the storage 
needed for the function's automatic vari- 
ahles. The automatic variables can then be 
referenced hy negative offsets to the BP 
register relative to the stack segment, thus: 


SS:[BP - offset] 
Parameters passed to the function are posi- 
tive offsets to BP. By contrast, variables 
defined as static within a function have an 


absolute address relative to DS (the data 
segment). 
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(Figure } ends) 





You'll recall that each thread in a pro- | 
cess has its own 80286 microprocessor 
state, its own 80287 math coprocessor 
state, and its own stack. For multiple 
threads in a process that use the same func- 
tion, this has an important implication: All 
variables defined within the thread func- 
tion as static are shared among the threads. 
Each thread, however, has its own private 
copy of the automatic variables. This is 
true not only for the thread function, but 
for all functions.called by the thread func- 
tion, such as the Display function in 
QUADRANT. 

In ThreadFunction, the variable 
ThreadNumber is defined as static. Each 
of the four threads addresses the same val- 
ue in QUADRANT'’s data area when the 
threads access ThreadNumber. The 
MyThreadNum variahle is not defined as 
static, which means that it’s an automatic 
variable and is stored on the stack. In ef- 
fect, each thread maintains its own My- 
ThreadNum variable on its own stack. 

ThreadFunction contains the two state- 
ments 


MyThreadNum ThreadNumber ; 
ThreadNumber += 1 ; 


19R8 











Put A Serious Pop-Up 
Database In Eve 
Program You Use 


We if you could get to infor- = , Instant access is big news to 
mation instantly. From any = ces database experts. But even novice 
number of different databases. Any users love Ref-File because it’s 













time. From within any program. ed [5 so simple to use (it even comes 


Now you can. With ease. Intro- with fifteen pre-defined templates 
ducing Reference File. for everythin; aoe ls i ne 
to inventory). Single function 
Instant Access. ! commands EP re you forget 
Reference File is a real, serious* » your way around. But if you do 
database in pop-up (like Sidekick) need help, just tap a key. Ref-File 
etiade ue ee - does the work. You get the credit. 
you need, right where you need i 
Right now. All the time. Anytime. TS Guaranteed Useful. 
Pop into an a ee while reo call Yuan rence U Use Rees to track tak a 
using your word processor. Zip o a Bs be i se it to jot down notes about phone 
into Sone financial database from him eon th a pa eae conversations. Use it for research 
inside 1-2-3, Even rip to dBASE notes and indexing. Use it for 
programming reminders or records inventory control, accounts receiv- 
instantly, while using dBASE. Any able follow-up, calendar reminders. 
Ref-File database is a keystroke away. Use it for everything. Seriously, 
Already using a database? there’s no limit. But call now. Because 
Perfect. Ref-File is the consummate until May Ist, you can get instant 
database companion. Ref-File Ref-File database access for an intro- 
easily imports dBASE, 1-2-3, ASCII, ductory price of only $89. And still 
PFS, SDE DIF and other common be our famous 30-day, money- 
file formats. That means you'll ack guarantee. Order today. $89 


get instant access to information is a small price to put a world of 


you've already entered. And be information, at your fingertips, 
a ona Order Now, Risk Free 
Powerful. Easy. (800) 872-9933 
ine. Search, sort and retrieve ae 
by keyword oreven conditionals aa regional.” Find the record fast. Cut and paste the number nto 1-2-3, 


“ Detter forecast ahead of schedule = 
taco noice. REFEREN 
Find and go to records fast by typing Tce ee GE FILE 
epee letters, a word, ate [ irst Serious Pop-Up Database Manager 
le, whatever you want. Swit isch he ee ee ee 
berveen an unlimited number of Sa | 
different databases (each with up to es re (Ploase add $5.00 shappangy handing, GA residents add 7% sales tax) 









30 million records) “on the fy” Al acim Toul cococi:$ | 
from within any other program. Exp | 
: : : CN EE OS Ce Te So 
And changing or updating entries <a l 
takes just seconds. With all this Stave Pipe - Gale = 3° SS ——— 
power, you'll use Ref-File for every- UBASENI PLS — Company —____________ | 
thing. And because it’s easy and Adin J 
instant, you'll use it for everything Ce -¢, i a 
...all the time. \ Day Phone ( 1. | 
7 - 388 
Think: whale working na dBASE imvowcing \ ea aii cae Seas 
i ene Famer eel print be rae ae Suite ISL San Prancsca, CA S407 © B00) 612.9933 
So twa Cm File, characters and Com; formation. =: 
330 Tatonsend St, Sante 134, San oe CA 94907 (415) 541-0222 pair ae Now that! dBASE is wa Comp rman fom your fingertips. ion L 30-Day, Money- Back Guarantee | 
© Databases up t0 30 million on every field. 64K record lengths. Varwable length freids. Condon sar cmt eh and monger dB, DIF ons 12-3), an SDF PF) fs ahs 
ee RAM Hed Da BOG Soe hehe Res oer Referenct File, and Ref-File are trademarks of Reference Software, land product names are rademarks of their respectroe holders. 
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IMS-286 


12 MEGAHERTZ 


$1099 


Introducing. ..the IMS-286/12 
Megahertz system; faster 
computing speed at a very 
intelligent price. 





Base System 


© 80286 processor running at 12MHz, 
zero wait state, switch selectable 
to6MHz 

© Phoenix BIOS 

© IMBRAM 

© 1.2MB diskette drive 


12MHz, 
MonoGraphic System. $1 199 


© High resolution monochrome graphics adapter card 
® 12” high-resolution flat screen display 

© Intel 80286 running at 12ZMHz 

® 6to 12MHz switchable clock speed 

© Phoenix BIOS 

© 1MB RAM 

© 1.2MB diskette drive 

© Dual diskette drive/fixed disk controller 
© Enhanced, 101-key keyboard 

® Clock-calendar with battery backup 

© 200-watt powersupply 


12MHz, 40MB 
MonoGraphic System. $1 699 
© 12MHz monographic system featured above, plus: 


© 40MB fast access (30 ms) Seagate hard disk 
© Disk Manager software 


12MHz, 70OMB 
MonoGraphic System. $1989 


© 12MHz monographic system featured above, plus: 
© 70MB fast access {28 ms) MiniScribe hard disk 
® Disk Manager software 


© Dual diskette drive/fixed disk controller 
© Enhanced, 101-key keyboard 
© Clock-calendar with battery backup 
© 200-watt power supply 
© Illustrated installation and 
operations manual 


12MHz, 
EGA Color System. $1549 


© Enhanced graphics adapter video card 
© 14” high-resolution EGA color monitor 
© Intel 80286 running at 12MHz 

® 6to12MHz switchable clock speed 

© Phoenix BIOS 

¢ IMBRAM 

© 1.2MB diskette drive 

© Dual diskette drive/fixed disk controller 
© Enhanced, 101-key keyboard 

® Clock-calendar with battery backup 

© 200-watt power supply 


12MHz 40MB 


B.A ColorS stem. $2049 


© EGAcolor system featured above, plus: 
© 40MB fast access (30 ms) Seagate hard disk 
© Disk Manager software 


12MHz, 70MB 
EGA Color System. $2339 


* EGA colorsystem featured above, plus: 
© 70MB fast access (28 ms) MiniScribe hard disk 
© Disk Manager software 





Math Coprocessors 


Intel 80287-8 math coprocessor. ..$269 
80287-10 math coprocessor...$349 


a 
eS 
> 
> 


Also available. .. the IMS-286/10: 


Diskette Drive 
360KB or 1.2MB diskette drive to enhance 
your IMS-286 


360KB...$99 1.2MB...$109 


AT I/OBoard 


Communications support: one serial and one 
parallel port...$59 


AT Multifunction Card 


OK expandable to 1.5MB, serial port, parallel 
port, game port.. $139 


1200 Baud 
External Modem 
Auto answer, auto dial, auto voice/data 
switching... $89 


base system $899 


INTELLIGENT BUYERS shop for superior products and superior. value. All of our 
products come with a one-year warranty, one year of technical phone support, and a 30-day 
money-back guarantee. We do not charge you for UPS ground shipping within the continental 
United States, or for buying with your credit card. Intelligent Micro Systems is The Intelligent 
Choice. NewHours: Mon.-Fri.8A.M.—9P.M. C.S.T. Sat.9A.M.—5P.M. C.S.T. 
Technical Support: Mon.-Fri.9 A.M.—5P.M.C.S.T. Texas residents please 8% sales tax 





IMS-88 


10 MEGAHERTZ 


$449 


Base System 


® 8088 processor running at 1OMHz, 
switchable to4.77MHz 

* 640KB RAM 

© 360KB diskette drive 


10MHz, 
MonoGraphic System. $5 79 

® High resolution monochrome graphics adapter card 
® 12” high-resolution flat screen display 

® Intel 8088 processor running at 10MHz 

® 4,77 to 10MHz switchable clock speed 

* 640KBRAM 

© 360KB diskette drive 

® Diskette drive controller 

® AT-style keyboard 

© 150-watt powersupply 


10MHz, 20VIB 
MonoGraphic System. $849 


© 10MHz monographic system featured above, plus: 
® Reliable 20MB MiniScribe hard disk system 


with Western Digital controller 
10MHz, 40MB 


MonoGraphic System. $9 79 
© 10MHz monographic system featured above, plus: 
® Reliable 40MB MiniScribe hard disk system 








© Diskette drive controller 
e AT-style keyboard 

© 150-watt power supply 

© Dustrated installa 


tion and operations manual 


10MHz, 
EGA Color System. $919 

© Enhanced graphics adapter video card 
© 14” high-resolution EGA color monitor 
® Intel 8088 processor running at 1OMHz 
® 4.77to lOMHz switchable clock speed 
© 640KBRAM 

© 360KB diskette drive 

© Diskette drive controller 

° AT-style keyboard 

© 150-watt power supply 


1OMPFIz, 20MB ae 
EGA Color Systern, V- L189 


® EGA color system featured above, plus: 
® Reliable 20MB MiniScribe hard disk 


with Western Digital controller 
10MHz, 40MB 


EGA Color System. $1319 


® EGAcolor system featured above, plus: 


© Reliable 40MB MiniScribe hard disk system 


with Western Digital RLL controller with Western Digital controller 
Diskette Drive 1200 Baud 
360KB diskette drive to enhance your Internal Modem 
99 1200 baud internal modem for 


To Order Call Toll Free: 
800-247-3084 


In Texas Call: 
800-777-7757 
For Technical Support 
512-250-8794 


IMS 


_ 
lntetigent Micro Systems 





1633 Babcock, Suite 424 San Antonio, Tx. 78229 
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“For students, Microsoft® QuickC™ 
is the ultimate programming 
environment.’ 

“For my research work it gives me 
an all-in-one product for develop- 
ment, while providing interlanguage 
calling as well as compatibility with 
Microsoft C5.0.’ 


Dr. Kent Chamberlin, University of New Hampshire, 
Department of Electrical and Computer Engineering. 


‘With its integrated debugging and 
on-line help, Microsoft QuickC was 
the clear choice as the standard C 


compiler for our courses.” 


Greg Tinfow, R & D Engineer, Smart Product Design 
Laboratory, Stanford University. 


“QuickC’s built-in graphics, 
debugger and superb on-line help are 


formidable features to overcome.’ 


PC AI Magazine (comparing QuickC to Turbo C), Fall 
1987, by Brian Flamig, reprinted with permission. 


Itseems our C 
gotan A. 


of fo are new to C, Microsoft 
QuickC can make the difference 
between learning C and giving up in 
frustration.” 


Jim Nech, President, Houston Area League of PC 
Users (HAL PC). 


“QuickC is better than Turbo CY 


It does everything that Turbo C does, 


and then some, incorporating very 
good debugging support that is totally 
absent from Turbo C” 


Alan Holub, Columnist, 
Dr. Dobb's Journal, October 1987. 


Microsoft is a registered trademark and QuickC 
is a trademark of Microsoft Corporation. 
Turbo C and TurboPascal are registered 
trademarks of Borland International, Inc. 
Offer valid in the 50 United States only. 


Not bad, for a $99 compiler. 

Call (800) 541-1261, Dept. D50 and 
we'll send you a free information 
packet, including details of how to 
obtain a TurboPascal® to Microsoft 
QuickC translator program. 

And to make QuickC even more 
irresistible, how does a 30 day money- 

back guarantee 


grab you? 












PRODUCTIVITY 
@ ENVIRONMENTS 


Because ThreadNumber is initialized to 
zero, the first thread that executes these 
two statements sets its own MyThread- 
Num to zero and increments Thread- 
Number. The second thread then sets its 
own MyThreadNum to I and increments 
Thread Number. In this way, each thread 
establishes for itself its own identity. The 
threads use the MyThreadNum variable to 
display the number to the screen. 

The distinction between static and auto- 
matic variables is also observed when 
ThreadNumber obtains the dimensions of 
the screen by calling VioGetMode. The 
VioGetMode function is called only 





= For multiple threads ina 
process that use the same 
function, each thread has 
its own private copy of 
the automatic variables. 


once—by the thread that executes the code 
the first time. The ModeData structure 
passed to VioGetMode is a static variable 
so that the second, third, and fourth addi- 
tional threads can use the values set in the 
structure, 

The simple rule is this: for threads, stat- 
ic variables are shared; automatic variables 
are private. 


CRITICAL SECTION FUNCTIONS 
Once you begin using static variables with- 
in a thread function, you have to start 
thinking about what happens if OS/2 
switches between threads at the wrong 
time. 

Consider again, for example, those two 


Statements from QUADRANT’s thread | 


function: 


MyThreadNum = ThreadNumber ; 
ThreadNumber += 1 ; 


What happens if the first created thread ex- 





ecutes the assignment statement but, be- | 


fore it has a chance to increment Thread- 
Number, OS/2 decides it’s time to let the 
second created thread run for a while? 
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YFLOW 


A on-screen flowchart processor that knows about flowcharts - not just 
Aros ‘screen draw"’ program that makes you do most of the work. 

EasyFiow is a powertul full-screen graphics program dedicated to flowcharts 

and organization charts. With it you can quickly compose charts. More 

important, you can easily modify charts so they are always up to date. 

» Automatic: Fully automatic text centering within shapes, both horizontally and 
vertically. Fully automatic line routing & re-routing. 

» Fast: Written in assembly language for speed. 

» Large: Charts up to 417 columns wide by 225 lines high. Chart too large for your 
printer? EasyFLow automatically breaks the chart up & prints it in page size pieces. 

» Standard: All standard flowcharting shapes included. Custom shapes can be ordered. 

» User friendly: Don’t take our word for it. PC Magazine* says ‘'EasyFiow lives 
up to its name. It's hard to imagine any easier and more flexible way to produce 
basic and even complex flowcharts’. 

» Mouse: Optional but fully supported. 

> it prints: On most popular matrix printers including IBM, Epson, Toshiba, HP 
LaserJet, LaserJet-Plus and many others. 

& It plots: On HP7440, 7475, 7550, 7570, 7585B and compatible plotters. 

» It works: We are contractually prevented from mentioning the name of the ‘big 
eight’’ accounting firm that purchased a world-wide site license, but we can tell 
you that they spent months evaluating all available flowcharting packages before 
choosing EasyFiow 

» Rush delivery: Order by noon today (eastem time) and we'll have it to you by 
courier tomorrow**. Rush delivery charge is $15.00 (instead of $2.00) and is 
available only in USA & Canada. 

» Documented: 100 page manual plus over 150 screens of context sensitive help. 

EasyFrow works on IBM PC's, IBM PS/2 and compatibles. Requires 384 K memory, 

DOS 2.0 or higher and an IBM CGA/EGA/VGA or Hercules monochrome compatible 

adapter card. 

Order direct for only $149.95 + $2.00 S&H (USA/Canada). $10.00 (foreign). Payment 

by M.0., cheque, VISA, Mastercard or Company PQ. 

* March 10 1987 issue page 278 


* Rush orders are shipped by Purolator Couner and normally are the next business day to most locations 
Remote destinatons take longer 






















Cantral filaa: 
complata 

“Lost Order” 

form 


Mailroom 
aenda to 
cantral files 
by Jam 





—+> In addition te logging 
tha complaint» tha search 
unit copias tha complaint 

for managers as well. 








The chart fragment above was produced on an HP LaserJet-Plus and is actual size and 
unretouched. Publication quality charts like this can be produced using only minutes of preparation 


ime/and) seconds of print time CIRCLE 201 ON READER SERVICE CARD 
HavenTree Software Limited Order Desk: 1-800-267-0668 


PO Box 1093-P Information: (613) 544-6035 ext 49 
Thousand Island Park, NY 13692 Telefax(G3): (613) 544-9632 










MULTIMATE Microsoft Word 
WordPerfect Vf WordStar 
OficAM iter “~*~ DisplayWrite 


[ER Professional Write == ASCII 


WANG & IBM PC 
e VsCom 


© Archive-Link 


4 major PC word 
Software for IBM PCs and compatibles. 


M/H GROUP 


424 West Adams Street ¢ Chicago, IL 60608 + 312 443-1422 
CIRCLE 10S ON READER SERVICE CARD 


Everything You Ever Wanted 
to Know about Disks 
Disk Explorer 


Disk Explorer shows you everything on a floppy or a hard disk. 
You can: © examine and change DOS files © search for text 

© compare sectors ® look at non-DOS diskettes *® See 
gimmicks used for copy-protection. 


The manual explains everything, and gives many examples. It 
includes The Story of Copy Protection, giving the history of 
protection and describing many methods. Disk Explorer is the tool 
to figure out how disks are organized, or to repair your client's data 
after an accident. 


Disk Explorer requires en IBM PC, XT, AT, PS/2 or compatible with 128k bytes of 
memory and e diskette drive. It is not copy protected. 


To order, send a check for $75 US funds, or call with your credit 
card. We ship within a day. Available on 3 or 5 inch diskettes. 


Quaid Software Limited 


45 Charles Street East Third Floor Dept 208 
Toronto Ontario Canada M4Y 1S2 


(416) 961-8243 








PRODUCTIVITY 
& ENVIRONMENTS 


Now the second created thread executes 
the assignment statement and—Yikes! 
The ThreadNumber variable is still equal 
to zero! 

A series of statements like these is often 
called a ‘‘critical section.’ It is important 
for these statements to be executed without 
interruption from other threads in the same 
process. 

To halt all other threads in a process 
during a critical section, you sandwich the 
critical section code between calls to Dos- 
EnterCritSec and DosExitCritSec. This is 
shown in QUADRANT.C. DosEnterCrit- 





= DosEnterCritSec and 
DosExitCritSec affect all 
the threads in the same 
process except the thread 
calling the functions. 


Sec essentially says, ‘“‘Everybody stop. 1 
have something important to do.’’ Dos- 
ExitCritSec says, ‘‘OK, everybody back 
to work,” 

In last issue’s column I discussed Dos- 
SuspendThread and DosResumeThread. 
These two functions affect only one specif- 
ic thread. The DosEnterCritSec and Dos- 
ExitCritSec functions affect all the threads 
in the same process except for the thread 
calling the functions. These functions do 
not affect threads in other processes. The 
thread calling DosEnterCritSec does not 
ensure for itself uninterrupted processing, 
because it can be interrupted if OS/2 
switches to a thread in another process. 
But it cannot be interrupted by a thread in 
the same process. 


THE THREAD STACK In the two pro- 
grams in last issue’s column, the stack 
used for the additional threads was an auto- 
matic array defined in main. The address 
of the end of this array (the top of the stack) 
is passed to the DosCreateThread func- 
tion. 

QUADRANT needs four stack arrays. 
Rather than taking them from the pro- 
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gram's main stack (which, by default, is 
set to about 2K and is not quite large 
enough for four threads’ stacks), 1 decided 
to define them as static arrays. 

This decision has side effects. Normal- 
ly, the function prologues in a program 
compiled with the Microsoft C compiler 
contain a call to a function that checks for 
stack overflow. Because the stack of the 
thread function is outside the program’s 
normal stack, this check would abort the 
program with an error message. Stack 
checking must therefore be inhibited in the 
thread function and in every function 
called from the thread function. 

In QUADRANT this is accomplished 
with a pragma statement: 


#pragma check_stack- 


Youcan also compile with the -Gs compil- 
er flag to disable stack checking for the en- 
tire module. 

We've seen how the thread’s stack can 
be achunk of memory either from the pro- 
cess’s main stack or from the process’s 
Static data area. Either is OK because the 
stack and the static data area occupy the 
same physical segment. Even though the 
compiler generates code that accesses 
stack data relative to the SS segment regis- 
ter and accesses static data relative to the 
DS segment register, the two registers 
have the same value and reference the 
same segment. More briefly, in C syntax: 


DS ss 


It is also possible for a program to allo- 
cate a chunk of memory for a thread stack 
by calling DosAllocSeg. At this point, 
however, everything gets a little hairy. 
That’s because within the thread fune- 
tion—and in every function called from 
the thread function—the thread’s data seg- 
ment and stack segment are different. In 
other words: 


DS t= Ss 


This little quirk docs not prevent you 
from programming in C. (In fact, the prob- 
lem of different stack and data segments 
also shows up in the programming of OS/2 
dynamic link libraries.) But when you’re 
writing code for multiple-thread pro- 
grams, it certainly adds another layer of 
complexity. I’ll discuss the implications in 
' alater column on dynamic link libraries. 








PRODUCTIVITY 





# DOS programmers who 
have ventured into the 
programming of RAM- 
resident utilities are well 
aware of what reentrancy 





problems can entail. 


Conclusion: Avoid using DosAllocSeg 
to get a block of memory for a thread’s 
stack if you’re programming in a high- 
level language. 


USING C LIBRARY FUNCTIONS = Ear- 
lier, we looked at two lines of code in 
QUADRANT that we identified as a criti- | 
cal section. This raises a disturbing ques- 
tion: Could there be similar critical code 
hidden away in the middle of normal C li- 
brary functions? Unfortunately, the an- 
swer is yes. 

The problem involves reentrancy. DOS 
programmers who have ventured into the 
programming of RAM-resident utilities 
are well aware of what reentrancy prob- 
lems can entail. DOS itself is a nonreen- 
trant operating system: while one program 
is in the middle of making a DOS function 
call, another program cannot make a DOS 
function call without taking special pre- 
cautions. The nonreentrancy of DOS has 
plagued the writers of RAM-resident pro- 
grams for years. Most of the infamous 
‘‘undocumented’’ features of DOS in- 
volve various ways in which DOS pro- 
grams such as PRINT get around the reen- 
trancy problem. 

OS/2 doesn’t have this problem. You 
do not have to worry about calling OS/2 
functions—even the same OS/2 func- 
tion—from multiple threads. 

What you do have to worry about is 
calling normal C library functions. Many 
C library functions are not reentrant: if one 
thread is in the middle of a library function 
call, another thread cannot call that same 
function. 

When you question the Microsoft peo- 





ple in charge of the programming products 
about the problem with C library function 
reentrancy, they groan and admit that it has 
to be fixed. As we'll see, however, doing 
so may prove something of a challenge. 

The problem affects only those library 
functions that use static variables. If the 
function uses only stack variables, every- 
thing is fine; each thread has its own stack. 
For simple C functions, you can usually 
determine if the function uses static data 
just by thinking it through. For example, 
the strlen function determines the 
length of a zero-terminated string. That’s a 
fairly simple operation that can be done en- 
tirely with registers. Does strlen use 
Static data? Probably not, and in fact, it 
doesn’t. Calling strlen from multiple 
threads is perfectly safe. 


REENTRANCY AND RAND Of those 
library functions that are not reentrant, 
rand is a good simple example. Normal- 
ly, successive calls to the rand function 
generate a pseudo-random sequence based 
on aseed. The initial value of the seed is 1, 
but it can be changed with a call to 
srand. 

If you were to duplicate the rand func- 
tion by writing it in C, it would look some- 
thing like this: 


unsigned long seed = 1 ; 
rand ()} 


er PAE * seed) + Bx269EC3L ; 
return(int) (@x7FFF & (seed >>16)) ; 
; 
The seed is a static variable that changes 
with each call to rand. Thus, the same 
seed value is shared among all threads that 
call the rand function, That in itself is not 
a problem. 

The problem occurs during the calcula- 
tion. The function loads the value of the 
seed from memory, does a 32-bit multiply, 
then a 32-bit add, and stores the result back 
in the variable seed. If this calculation 
were interrupted between the load and the 
Store by a call from another thread to 


rand, the two function calls could retum | 


the same **random’’ number. 





Storing the new 32-bit value back in | 


memory requires two MOV instructions. 
If OS/2 switched to another thread be- 
tween these two MOV instructions, and 
the second thread called rand, then that 
rand call could use a seed that was half 
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ALFHSOUP.C--0S/2 Program thet Runs 26 Threeds Using One Threed Function 
(C) 1986, Ziff Communicetions Compeny 


tinclude <doscelle.h> 
finclude <subcells.h> 


void fer ThreedFunction (void) ; 


main () 

{ 
| stetic unsigned cher ThreedSteck (26]{1024} 7 
unsigned int i, ThreedID (26) ¢ 
gtruct KeyDete kd } 


for (i = @; i < 26 3 S44) 
if (DOSCREATETHREAD (Threedrunction, &ThreedID (i)], 
Threedsteck (i] + 1824)) 


{ 

puts (“RANDQUAD: Could not creete threed") ; 
return 1 ; 

} 


KBDCHARIN (&Kkd, 0, 8) 3; 
return @ } 
) 


#pregme check_eteck- 


void fer ThreedFunction {) 
{ 
stetic struct ModeDete md ; 
stetic cher Cleercell (2) = " \xo7" ; 
stetic int ThreedNumber = @ ; 
uneigned int MinRow, MexRow, Mincol, MexCol } 
int MyThreedNum, Row, Col ; 


DOSENTERCRITSEC () 3 

if (ThreeddMumber <== 6) 
rosceercup (8, 0, OXFFFF, OXFFFF, OxFFFF, CleerCell, 01) ; 
md.length = sizeof (md) } 


VIOGETHODE [émd, 8) ¢ 
} 


MyThreedNum = ThreedNumber 





ThreedNumber += 1 }; 
DOSEXITCRITSEC () 7 


Row = SafeRend () 
Col © SefeRand () 


while (1) 
{ 
Row = (Row + SefeRand [ 
col = (Col + SefeRand { 


yege 
yeae 


+ md.row) % md.row 
+ md.col) & md.col 
Diepley (8, Row, Col, MyThreadNum) ; 
DOSSLEEP (01) + 
Displey (1, Row, Col, MyThreedttum) ; 
: } 
SefeRend [) 


{ 
etetic long semaphore = 6 ] 
int Returnvelue ; 


DOSSEMREQUEST ((unsigned long) (long fer *) &Semephore, -1L) ; 
Returnvelue = rend () 7 


Figure 2: The ALPHSOUP program creates 26 additional threads of execution and demonstrates 
how semaphores prevent library function reentrancy problems. 








| tions: signaling and resource control. In 





OLD a RETR AIST LE 
cir eh tas et yeas a a 
5 AT Es f 


a Sibee 


old and half updated. Clearly, the results 
would be a little more random than one 
would prefer! 


CRITICAL SECTION SOLUTION Let's 
fix the rand function without rewriting it. 
One solution is to use the DosEnterCritSec | 
and DosExitCritSec functions 1 discussed 
earlier. You make up your own function | 
called (for example) SafeRand. It looks 
like this: 








SafeRand@ () 


{ 
int ReturnValue ; 


DOSENTERCRITSEC () 3 
Returnvalue = rand () ; 
DOSEXITCRITSEC () 7 
return ReturnValue ; 


} 


Now instead of calling rand in your pro- 
gram you call SafeRand. The two critical 
section functions allow only onc thread to 
call rand at any time. 


THE SEMAPHORE SOLUTION As a 
general solution to the reentraney prob- 
Jem, the critical section functions are prob- 
ably overkill. DosEnterCritSec suspends 
all other threads in the process. You don’t 
need to go that far—you only need to pre- 
vent multiple threads from calling rand at 
the same time. 

You can do this more efficiently using a 
semaphore. 

Semaphores are likely be the topic of a 
future Environments column, so I only 
want to touch on them briefly at this point. 
There are two basic types of semaphores. 
System semaphores have filelike names 
and can be shared among processes. RAM 
semaphores are private to a process but can 
be shared among threads. We'll create a 
RAM semaphore to solve the rand reen- 
traney problem. 

Semaphores have two gcneral applica- 


both uses, semaphores often serve as tem- 
porary roadblocks for a thread of execu- 
tion. When a thread comes up against a 
semaphore that is ‘‘set’’ or *‘owned"* by 
another thread (or process), the thread is 
blocked or suspended. When the other 
thread (or another process) *‘clears’’ the 
semaphore, then the blocked thread pro- 
ceeds. 
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“Lifetime Memory Products 
looks like one of the better 
mail-order sources for fixed 
disks. You not.only get good 
hardware, you also get your 
money’s worth in terms of 
warranty, technical support, 
and good treatment from the 
sales staff.” 
Walt Rowinsky 
Dec. 8, 1987 








AT® OR "ATIBLE 
Weare the Seagate ST251-1: 40 megabytes 
and 30ms access time at an incredible price. 
Features half-height, 5.25-inch size. 
The Kit Includes: 
© Seagate Model ST251-1 hard drive 
¢ Installation manual 
© Cable 
° Lifetime Backup Utilities and manual 


40MB Seagate, 30ms ............2- oe. $459 


The ScribeCards by MiniScribe are 
shock mounted, fast-access-time 
hard drives mounted on a controller 
card. 

Scribe 20MB, 68ms......... $369 
Scribe 30MB, 68ms . 











AT DRIVES: Our AT drives come with data 
cable, mounting slides and manual for quick 
installation. 

Regular AT: 

20MB Seagate, 65ms ......... cece sees $289 
40MB Seagate, 30ms ..........0200006-$459 
High Capacity/High Performance: 

43MB MiniScribe, 28ms ......0.2+00+++$569 
71MB MiniScribe, 28ms .........+.++.-$779 


110MB MiniScribe, 28m $1189 





60MB Internal Wangtek® 3 «$749 
60MB External Wangtek ....$827 
CONTROLLER CA 2° 

PC Hard Disk ...... 
AT Floppy/Hard Disk...... 





1$149 











F (OUR rf OR COMPATIBLE 
The new MiniScribe® "3650; 40 megabytes of fast- 
access (61ms) storage space at a fraction of the 
cost of two 20MB drives. 

The Kit Includes: 

e MiniScribe Model 3650 hard drive 

¢ Installation manual 

¢ Hard drive controller and cables 

¢ Lifetime Backup Utilities and manual 


40MB MiniScribe, Gms ...........+++-$399 











PC KITS: Our kits come complete with a hard 
drive, contelles card, mounting hardware, 
cables, software, and illustrated manual. 


20MB MiniScribe, 65ms .........6000.+$279 
20MB Seagate, 65ms .........00000000$279 
40MB MiniScribe, 61ms .........0666++$399 








Lifetime Memory Products 

12611 Research Blvd, #400 
Austin, Texas 78759 
1-800-622-8001 Outside Texas 
1-800-288-4445 Inside Texas 
Monday - Friday: 8am - 9pm 
Saturday: 9am - Spm 
1-512-335-7598 Technical Support 
Monday - Friday: 9am - Spm 

All times Central Standard Time 





LIFETIME BACKUP 
UTILITIES 
Free with every Lifetime 
hard drive. Easy to use 
reliable and fast! Lifetime is 
a utility program for back- 
ing up, comparing, and 
storing files between your 
hard disk and floppy disk 
drive. 
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| return Returnvalua ; 
) 


Displsy (cycla, Row, Col, Num) 
int cycle, Row, Col, Num ; 


{ 

char 8tring [2] ; 
String [1] = ‘\x67° 3 
if (Num == 6) 


String [1] = *\xiB° ; 


) 








Le. 


In a signaling application, the fact that 
the thread was able to proceed past the 
semaphore is, in effect, a form of inter- 
thread or interprocess communication. Ina 

| resource control application (which is 


= Semaphores have two 
general applications: 

| signaling and resource 

_ control. In both uses, 

_ they often serve as 

| temporary roadblocks for 
a thread of execution. 


| what we'll be using), an unblocked sema- 
phore lets a thread use a particular re- 
source, such as the rand function. 

If OS/2 did not support semaphores, 
you might try mimicking their operation 
like this: 

SafeRand () 
{ 
static int Flag = @ ; 
int Returnvalue ; 


DOSENTERCRITSEC () 3 
while (Flag != 6) ; 


Flag =1; 
DOSEXITCRITSEC () 3; 
Returnvalue = rand () ; 
Flag = @ ; 

return ReturnValue ; 

} 
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| | 
DOSSEMCLEAR ({(unsigned long) (long fer *) sSamaphora) ; 


} String {@] = (char) {cycla == @ 7 Num + ‘A’ 1 ¢ ') G 


VIOWRTCELLSTR (String, 2, Row, Col, @) ; 


(Figure 2 ends) 





The first thread that calls SafeRand sets the 
Flag variable to 1. Any other thread calling 
SafeRand will be blocked by the while 
statement until the first thread sets the Flag 
variable to zero. But we've written some 
bad code here: that while statement is eat- 
ing up time slices waiting for a previous 
thread to reset the flag. Moreover, we 
haven't been able to get rid of the critical 
section functions. 

With semaphores, you don’t have to 
worry about such stuff. Here’s the sema- 
phore version of SafeRand: 


SafaRand {) 


{ 
ststic long Samaphore = @ ; 
int Raturnvalue ; 
DOSSEMREQUEST ((unaignad long) 

(long far *) &Samaphora, -1L) ; 
RaturnValue = rand () ; 
DOSSEMCLEAR {(unsignad long) 

(long far *) &Samaphore) ; 
raturn Raturnvalua ; 


The DosSemRequest and DosSemClear 
functions are two of the eight semaphore 
functions supported by OS/2. 

The excessive casting in the DosSem- 
Request and DosSemClear functions is 
necessary because of the inadequate head- 
er files provided with the initial OS/2 Soft- 
ware Development Kit. The function calls 
should really look like this: 


DOSSEMREQUEST (&Semaphore, -1) ; 
and 
DOSSEMCLEAR (&Semaphore) ; 


The Semaphore variable is initially set 
to zero, which means that it is ‘‘un- 


owned.’’ When a thread executes DosSeg- | 


Request, the semaphore is set to an 
‘‘owned”’ state. Now if another thread at- 





tempts to call DosSemRequest, the thread 
will be blocked until the semaphore be- 
comes unowned again. During the time the 
thread is blocked, it doesn’t use up any 
time slices. The thread becomes un- 
blocked when the first thread is finished 
with the rand function and calls DosSem- 
Clear, 

This SafeRand function is used in the 
ALPHSOUP program, shown in Figure 2. 
ALPHSOUP creates 26 threads, each of 


| which displays a letter (A through Z) on 


the display and moves it around randomly. 
The letters take little random walks around 
the screen or—if you prefer—resemble a 
bowl of alphabet soup during an earth- 
quake. 


OTHER C PROBLEM FUNCTIONS If 
you'd like to ponder the difficulties of re- 
entrant C library functions on your own, 
take a look at strtok. This function has 
to save a pointer that it uses on successive 
calls to the function. Think about two dif- 
ferent threads attempting to divide two dif- 
ferent strings into delimited ‘*tokens”’ us- 
ing this function. Think about a mess. 

How would such a function be written 
so that itcould work with multiple threads? 

It should be obvious that the strtok 
function itself has to determine which 
thread is calling the function and store sep- 
arate static data for each thread. The 
strtok function can obtain the thread ID 
from the DosGetPid function; it would 
then have to allocate memory to store the 
static variable along with some look-up ta- 
bles to match thread IDs to static data asso- 
ciated with each thread. 

The same technique could also be 
adapted for rand so that the function 
maintained separate seeds for each thread. 
If two threads start with the same seed, 
they get the same pseudo-random se- 
quence back from the function. Certainly 
that wouldn’t be appropriate for the 
ALPHSOUP program, though it might be 
good for other applications. 

Now that we’re talking about two mul- 
tiple-thread versions of the rand func- 
tions, you can begin to see why the people 
involved with compiler development at 
Microsoft start to groan when the subject 
of library function reentrancy comes up. 
It’s certainly not as simple as it first 
seems. 
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94710 
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HOLE EARTH] 
[Computer Systems 


WHOLE EARTH 
TURBO XT 


© 4.77/V0Mhz clock 

© Seagate $T22S 20MB drive 
© 84 key AT keybord w/LED's 
© Hercules compatible 


Seas card 
© Parallel printer port 


© Amber TTL monitor w/tile 
and swivel 

arivet 

«| ‘att_ power supply 

© Western Digital WX- 
controller 

© Fujitsu 360K floppy drive 


FREE FREIGHT IN 


WHOLE EARTH 
TURBO 286 


lomMhz COMPLETE SYSTEM 

© |.2MB Fujitsu drive 

® Monographics card 

© TTL monitor w/cilt & swivel 

© 640K RAM (IMB possible 
on motherbord) 

 Coprocessor socket 

© Parallel printer port 

© AT style keyboard 

© 220W power supply 

® Price includes hard drive con- 
roller by aoae digital 

© 8 Expansion 


FREE FREIGHT IN 
CONTINENTAL 


WHOLE EARTH 
TURBO 386 


16 Mhz COMPLETE SYSTEM 
Featuring 32 bit 80386 
MYLEX motherboard 

* 18.5 Norton ver. 4.0 SI 

© Enhanced 101 key keyboard 
© 64KB RAM CACHE 

© 44MB fast hard drive 

® Monochrome graphics w/port 
© TTL monitor 

* IMB RAM 

© 1.2MB Fujitsu floppy drive 


FREE FREIGHT IN 
CONTINENTAL 


CONTINENTAL 
U.S. 


40MB 286... 


Everex 200 daud internal 
Everex 2400 baud external 


ry 
Toshiba T3100/20 
Zennh 2183 20 
Canon Comers 
Fup dskette OS OD 
Everex 2M8 EMS w/ OK 
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About Whole Earth Access 
“The Company That Calls You Back” 
Whole Earth Access stores, well known throughout 
California, now sell the finest computer products 
nationwide. We provide total customer satisfaction 
at the lowest possible prices. We have 400 employ- 
ees, we perform over 10,000 customer transactions 
a week, we do over $70 million business per year! 
In all, we have the ability and commitment to take 
care of our customers. 

Errors subject to correction 
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Ga EGA monitor 

Amber TTL monter w/ TS 

Seagate ST 22S w WXI 

Mountain 440 

C2000 MEDIA by MAXELL 
42 


Whole Earth Computer System 
“The Best You Can Buy” 


* Technical Support Available 

© Built and Tested in the USA 

¢ {| Year Limited Warranty 

© 30 Day Money Back Guarantee 

¢ Licensed MS-DOS 3.3 Available with 
system purchases 

© Lowest Prices on thousands of other goods 

@ FCC Approved 

6 48 Hour Burn-in 





CIRCLE 528 ON READER SERVICE CARD 


UNLEASH YOUR 80386! 


Your 80386-based PC should runtwoto 
three times as fast as your old AT. This 
speed-up is primarily due to the doubl- 
ing of the clock speed from 8 to 16 MHz. 
The new MicroWay products discussed 
below take advantage of the real power 
of your 80386, which is actually 4 to 16 
times that of the old AT! These new pro- 
ducts take advantage of the 32 bit regis- 
ters and data bus of the 80386 and the 
Weitek 1167 numeric coprocessor chip 
set. They include a family of MicroWay 


mW1167 Numeric 
Board 


80386 compilers that run in protected 
mode and numeric coprocessor cards 
that utilize the Weitek technology. 

The benefits of our new technol- 
ogies include: 
® An increase in addressable memory 
from 640K to 4 gigabytes using MS- 
DOS or Unix. 
* A 12 fold increase in the speed of 32 bit 
integer arithmetic. 
© A4to 16 fold increase in floating point 


speed over the 80387/80287 numeric 
coprocessors. 

Equally important, whichever Micro- 
Way product you choose, you can be 
assured of the same excellent pre- and 
post-sales support that has made Micro- 
Way the world leader in PC numerics 
and high performance PC upgrades. 
For more information, please call the 
Technical Support Department at 

617-746-7341 
After July 1988 call 508-746-7341 


MicroWay* 


Coprocessor 


MicroWay 80386 Compilers 

NOP Fortran-386 and NOP C-386 are globally 
optimizing 80386 native code compilers that 
support a number of Numeric Data Processors, 
including the 80287, 80387 and mW1 167. They 
generate mainframe quality optimized code and 
are syntactically and operationally compatible to 
the Berkeley 4.2 Unix f77 and PCC compilers. 
MS-DOS specific extensions have been added 
where necessary to make it easy to port pro- 
grams written with Microsoft C or Fortran and 
RY/M Fortran. 

The compilers are presently available in two 
formats: Microport Unix 5.3 or MS-DOS as ex- 
tended by the Phar Lap Tools. MicroWay will port 
them to other 80386 operating systems such as 
OS/2 as the need arises and as 80386 versions 
become available. 

The key to addressing more than 640 kbytes 
is the use of 32-bit integers to eddress arrays. 
NOP Fortran-386 generates 32-bit code which 
executes 3 to & times faster than the current 
generation of 16-bit compilers. There are three 
elements each of which contributes a factor of 2 
to this speed increase: very efficient use of 
80386 registers to store 32-bit entities, the use of 
inline 32-bit arithmetic instead of library calls, 
and a doubling in the effective utilization of the 
system data bus. 

Anexampleof the benefit of excellent codeisa 
32-bit matrix multiply. in this benchmark an NDP 
Fortran-386 program is run against the same 
program compiled with a 16-bit Fortran. Both 
Programs were run on the same 80386 system. 
However, the 32-bit code ran 7.5 times faster 
than the 16-bit code, and 58.5 times faster than 
the 16-bit code executing on an IBM PC. 
NDP FORTRAN-386™ ......0. 

NOP C206” ii eeencecnnenene eos $595 


Nay 


MicroWay Numerics 


The mW1167™ Is a MicroWay designed high 
speed numeric that works with the 
80386. It plugs into a 121 pin “Weitek” socket 
thatis actually a super set of the 80387. This soc- 
ket is available on a number of motherboards 
and accelerators including the AT&T 6386, 
Tandy 4000, Compaq 386/20, Hewlett Packard 
RS/20 and MicroWay Number Smasher 386. It 
combines the 64-bit Weitek 1163/64 floating 
point multiplier/adder with a Weitek/Intel de- 
signed “glue chip”. The mW1167™ runs at 3.6 
MegaWhetstones (compiled with NDP Fortran- 
386) which is a factor of 16 faster than an AT and 
2 to 4 times faster than an 80387. 

MW1167 16 MHZ ......cccccee cess $1495 
MW1167 20 MHz... .csccccccccceee $1995 


Monoputer™ - The INMOS T800-20 Trans- 
puter is a 32-bit computer on a chip that features 
a built-in floating point coprocessor. The T800 
can be used to build arbitrarily large parallel pro- 
cessing machines. The Monoputer comes with 
either the 20 MHz T800 or the T414 (a T800 
without the NDP) and includes 2 megabytes of 
processor memory. Transputer language sup- 
port from MicroWay includes Occam, C, Fortran, 
Pascal and 
Monoputer 7414-20 with 2 meg’ ...$1495 
Monoputer T800-20 with 2 meg' ...$1995 
Quadputer™ can be purchased with 2, 3 or 4 
transputers each of which has 1 or 4 megabytes 
of memory. Quadputers can be cabled together 
to build arbitrarily fast parallel processing 
systems that are as fast or faster than today's 
mainframes. A single T800 is as fast as an 
80386/mW1167 combination! 
Biputer™T800/T414 with 2meg'....$3495 
Quadputer 4 7414-20 with 4 meg! ...$6000 
‘Includes Occam 


80386 Support 


80386 Multi-User Solutions 

AT8™ - This intelligent serial controller series is 
designed to handle 4 to 16 users in a Xenix or 
Unix environment with as little as 3% degrada 
tion in speed. Ithas been testedand approved by 
Compag, Intel, NCR, Zenith, and the Department 
of Defense for use in high performance 80286 
and 80386 Xenix or Unix based multi-user 


systems. 
AT4 - 4uSers... 2.006 


ceccereceen see: S795 


Phar Lap™ created the first tools that make it 
possible to develop 80386 applications which 
run under MS-DOS yet take advantage of the full 
power of the 80386. These include an 80386 
monitor/foader that runs the 80386 in protected 
linear address mode, an assembler, linker and 
debugger. These tools are required for the MS- 
DOS version of the MicroWay NDP Compilers. 
Phar Lap Tools......cseseese Goieisins oe $495 


PC/AT ACCELERATORS 
267TUrbo-10 10 MHZ........0106 +++-$450 
267Turbo-12 12 MHz 

267TurboPius-12 12 MHz 
FASTCACHE-286 9 MHz 


80287-6 6 MHz 
8087-2 8 MHz .. 


The World Leader in PC Numerics 

P.O. Box 79, Kingston, Mass. 02364 USA (617) 746-7341 
32 High St, Kingston-Upon-Thames, U.K, 01-541-5466 
St. Leonards, NSW, Australia 02-439-8400 








& POWER PROGRAMMING & RAY DUNCAN 


DEMYSTIFYING 
THE PRINTF 
FUNCTION 


Printf is one of C’s most versatile functions. Here’ s how to use its output formatting 
capabilities and how to call it from programs written in assembly language. 


family of powerful input conversion 

functions. This time, I'll introduce you 
to the corresponding C family of printf 
output formatting functions. Hard-core 
MASM devotees can either enviously read 
through to the end, where I demonstrate 
how to call print f from a MASM appli- 
cation, or they can wait for the next issue, 
in which I'll present some improved 
MASM output formatting routines. 

Although it is considerably more versa- 
tile and powerful, printf is a sort of 
cryptic C equivalent of BASIC’s PRINT 
USING. C gurus often put forward 
printf as an example of the richness and 
vitality of the C language, even though it is 
actually a library function (and a highly 
atypical one at that) rather than a language 
element. 

Newcomers to C, on the other hand, are 
often put off by the fact that printf pro- 
gram statements look a bit like alphabet 
soup. The relatively lengthy and compli- 
cated description of printf in the C run- 
time library manual doesn’t make things 
easier for the novice. In reality, however, 
printf isn’t all that mysterious, and now 
that we have integrated development envi- 
ronments like Turbo C and QuickC, you 
can afford to experiment with print f un- 
til you learn to use it effectively. 


[: the last issuc, I discussed C’s scanf 


OUTPUT FORMATTING IN C 
Printf, which is the prototype C func- 
tion for output formatting and conversion, 
is used in the form 


atatus = printf(formatatring,arg,arg...} 





The arguments for print f are the address 
of a ‘‘format string’’ and zero, one, or 
more variables, characters, or pointers to 
Strings. Print f interprets the format 
string on the fly, building an output string 
by combining the format string’s contents 
with the other arguments, and converting 
binary arguments to ASCII where neces- 
sary. 

The resultant string is sent to the stan- 
dard output device (stdout), which is or- 
dinarily the video display. The string can 
be redirected to another character device or 
to a file, however, by using the > or >> 
command line parameters. The *‘value’’ 
of the printf function is the number of 
characters that are sent to the standard out- 
put. It’s only fair to note at this point that 
the number retumed by print f is typical- 
ly ignored by C programmers, so I will not 
be including the assignment (status = ...) 
in subsequent examples. 

You can perform multiple conversions 





= C gurus often put 
forward printf as an 
example of the richness of 
the C language, even 
though it is actually a 
library function. 





of the same or different types with a single 
printf function call. The content of the 
format string is the key to the use of 
printf, and it may consist of three basic 
elements: 

@ = Ordinary characters other than the \ 


ways Start with a percent sign char- 
acter (%) followed by other charac- 
ters that indicate data types and field 
widths. 
The ordinary characters in the format 
string are simply copied by print f to the 
standard output as they are encountered. 
This allows literal text (messages that do 
not change) to be inserted in the output. 
Escape sequences represent control or 
graphical characters that could not other- 
wise be included in the format string be- 
cause they would confuse the editor and 
compiler. Escape sequences consist of a 
backslash followed by a single character or 
a sequence of digits. Some commonly 
used escape sequences are 





\t 
\a 


\o 
ME 


signifies the “tabs character 

signifies @ “new-line" sequence (@ carriage 
return followed by s line feed) 

signifies s "backspace" cherscter 

signifies o “form-feed" choracter 


To print a literal backslash character on the 
standard output device, you must double 
it; in other words, you must include the se- 
quence 


\\ 


' inthe format string. 
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or %. 

@ Escape sequences: special character | 
sequences that begin with the back- 
slash (\) character. 

@ Format specifications: fields that al- 
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Miscellaneous other special characters 
can be represented with a backslash fol- 
lowed by their octal or hexadecimal val- 
ues. For example, the Escape character 
(1 BH) can be represented with cither \033 
(octal) or \x01B (hexadecimal). 

When printf encounters a format 
specification in the format string, it at- 
tempts to insert the next argument in its pa- 
rameter list into the output stream accord- 
ing to the format specification, converting 
binary to ASCII as necessary. A format 
specification consists of several mutually 
dependent subfields and takes the form 


%[-] [+] [SPACE] [#)[(width][-precision) 
[F|N][h]1[Ljtype 


[Note that the format specification has 
been shown on two lines only to fit it into 
the column width. Note, too, that the word 
SPACE, above and subsequently, stands 





C Data Types Used 
in Formatted Output 


Type of 
Input expected 


Type 
character 


Decimal integer 





Octal integer 
Hexadecimal integer 


Decimal, octal, or 
hexadecimal integer 


Unsigned decimal 
integer 


e, E,f,g,0rG Floating-point value 


Single eharacter 


ASCIIZ string (one or 
more eharacters) 


Pointer in the form 
segment:oftset 


Some of the data types recognized by 
the printf function In Microsoft C, 
Version 5.0; QuickC; and Turbo C. The 
types in this list are a superset of the 
types specified in the draft ANS! C 
standard. 
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for a single ASCH character space, i.e., 
20h or 32d.—Ed.] The type is a single 
character that specifies the type of argu- 
ment expected and controls its conversion. 
The available types include characters, 
strings, signed or unsigned decimal, octal, 
and hexadecimal integers, and floating- 
point numbers (see the table ‘‘C Data 
Types Used in Formatted Output’’). 

The width subfield is a positive integer 
that controls the minimum number of char- 
acters in the formatted field, the field is 
padded with blanks if necessary. If 
the — modifier is present in the format 
specification, the formatted string is left- 
justified in the field of width characters, 
otherwise, it is right-justified in the field. 
When the width value begins with a 0, nu- 
meric types are padded with leading zeros 
instead of blanks to fill the field (not useful 
for left-justified fields, obviously). If a 
converted value is too large to fit in a field 
of width characters, the complete value is 
always displayed. 

Precision controls the number of digits 
formatted after the decimal point for float- 
ing-point numbers. If precision is used 
with an integer fype, it has the same gener- 
al effect as width, except that the field is al- 
ways padded with leading zeros and num- 
bers will be truncated if necessary to fit 
within the specified number of characters. 

The + and SPACE modifiers affect 
the formatting of signs on numeric types. 
If + is present, a signed number will be 


prefixed witha + or — character, as ap- | 





propriate. If SPACE is present, the output | 


value is prefixed with a blank if it is posi- 
tive; a SPACE is overriden by a + modi- 
fier if both are present. If neither modifier 
is present, a — is prefixed to negative 
numbers, but nothing is prefixed to posi- 
tive numbers. 

The action of the # modifier depends 
on the data type. When used with an octal 
or hexadecimal integer, the output is pre- 
fixed with a 0, Ox, or OX. When used with 
a floating-point number, it forces a deci- 
mal point to be included in the output in all 
cases, and (for the g or G formats) it pre- 
vents truncation of trailing zeros. 

The optional F or N modifiers indicate 
that the corresponding pointer in the argu- 
ment list refers to a ‘‘far’’ or “‘near’’ data 
object. The 1, L, or h modifiers indicate 
that the data object is ‘‘long”’ or ‘‘short.”* 








= Although present in 
Microsoft C 5.0, the F and | 
N modifiers are not part | 
of the ANSI draft | 
standard and shouldbe 
avoided when portability 
is a consideration. 


Although present in Microsoft C 5.0, the F 
and N modifiers are not part of the ANSI 
draft standard and should be avoided when 
portability is a consideration. 

Under normal circumstances, you are 
not likely to need any of the print f mod- 
ifiers except 1, which displays 32-bit deci- 
mal and hexadecimal integers, which is es- 
pecially useful when debugging a 
program. The +, SPACE, #,F,N,L, and 
h modifiers are infrequently used, and you 
can safely ignore them for the present. 





USING PRINTF The simplest use of 
printf is with no arguments other than 
the format string itself: 


printf("This is a test"); 


This is not so different from the puts func- 
tion, except that puts always adds a new- 
line to the end of the string being output- 
ted, whereas printf sends a newline 
only if you include the escape sequence \n 
in the format string. 

Next, let’s consider the most popular 
application of printf: displaying the 
contents of a variable together with some 
explanatory text. 


int x = -1; 
printf("The value of x is *d", x); 


This results in the following display: 
The value of x is -1 


As you can see, printf simply copies all 
of the characters up to the % sign in the for- 
mat string to the standard output. The %d 
format specification tells printf that the 
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stack also contains an int binary argument 
for output. Print f therefore converts the 
next stack item to an ASCII string and dis- 
plays it. The width, precision, and other 
modifiers are not present, so printf 
doesn’t attempt to pad, right-justify, or 
limit the width of the numeric field. 

Since print f knows about strings and 


| characters in addition to binary numbers, I 





could have also coded the above example 
thus: 


int x = =1; 
print£("%s %d", "The value of x is", x); 


The output would be identical. For that 
matter, I could have explicitly passed the 
strings as pointers, like this: 


int x -1; 

char *p,*q; 

p="%s td"; 

g="The value of x is”; 
printf (p,q,%); 





From this last example, you can begin to | 


appreciate the true richness of printf, 
part of which lies in the fact that the format 
string need not be completely determined 
at compile-time. The application program 
can use C’s string functions (such as 
streat, strspn, and strstr) to build 
up a format string at runtime. This allows 
you to deal with data whose range, size, 
and type can’t be predicted in advance. 

Figure | contains a slightly more com- 
plicated example in the form of a little pro- 
gram named FPDEMO.C. Here, printf 
is used to format a pretty table of floating- 
point numbers. Type in the program, com- 
pile it, and run it, and then compare the 
output with the format strings used in the 
various calls to printf. Once you’ve 
puzzled out the correspondence between 
FPDEMO.C’s source code and its behav- 
ior, you'll be well on your way to putting 
print f to work in your own programs. 

The printf function also has a num- 
ber of cousins that are useful in special sit- 
uations (see the table ‘‘Printf and Related 
Functions’’). These related functions work 
in the same general way, save that they ac- 
cept arguments from an array or send their 
output to a file or as an ASCIIZ string. 
Once you’ve mastered the basic printf, 
you'll have no problem with its more-so- 
phisticated relatives. 





There are many subtle points associated | 
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with print f format specifications that I | 
have not touched on in this brief overview. | 
Most C runtime library manuals devote 
many pages to this function, and it is worth 
your time to read the printf entry care- 
fully. Print f has been honed and refined 
through many years of use to meet almost 
every conceivable formatting need; you 
can realize its full potential only with study 
and practice. 


DEBUGGING PRINTF CALLS You 
may have noticed that it is only by decod- 
ing the format string that printf knows 
how many arguments it has (or should 
have) been passed. In this respect, 
printf (like scanf) is an aberration in 
the otherwise orderly world of the C run- 
time library, whose functions typically re- 
quire a fixed number of arguments. 

Print f also has no way to tell whether 
the arguments that follow the format string 
are the appropriate types for the corre- 
sponding format specifications. It simply 
does the best it can with the things it finds 
on the stack. This can lead to some un- 
pleasantly interesting results. If, for exam- 
ple, printf thinks a floating-point num- 
ber is a string (or vice versa), you will 
probably see little blinking happy faces 





and other novelties on your screen where 


Printf and Related Functions 


Function 
printf 


Definition 





= Ifprintf thinksa 
floating-point number is a 
string, you will see happy 
faces on your screen 
where you were expecting 
to see something a little 
more intelligible. 


you were expecting to see something a lit- 
tle more intelligible. 

The printf function’s ability to han- 
die variable numbers and types of argu- 
ments has an unfortunate corollary: the C 
compiler rarely gives you any help with 
print f problems. Since the format string 
is either a literal or a pointer, the compiler 
doesn’t look at it; it simply assumes that 
you know what you are doing. If you pass 
printf too few or the wrong types of ar- 
guments for the format string, the compiler 
performs its job without comment, but the 


Accepts a pointer to a format string and zero, one, or more binary 


values, characters, or pointers to strings. Formats an output 
string and sends it to the standard output device (stdout). 


fprintf 


sprintf 
character array. 


vprintf 


Like printf, but sends the output to the specified file or device. 


Like printf, but places the output string in the specified 


Like printf, but accepts a pointer to a list or array of arguments, 


rather than the arguments themselves. 


vfprintf 


vsprintf 


Like vprintf, but sends its output to the specified file or device. 


Like vprint£, but places the output string in a character array. 


Any of these similar functions can be used to output formatted strings in C, 
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= POWER PROGRAMMING 


output of your program will then be incor- 
rect. 

Fortunatcly, printf problems are 
usually easy to diagnose and fix. Mis- 
matching of data types will Icad to glaring- 


PRODACTIVITY 


ly obvious gibberish in your program's 
output. And, unlike scanf, printf 
doesn’t alter the values of variables, so it 
doesn’t ordinarily cause program crashes 
when you use it incorrectly. 


fpdemo.c --- demonstrates use of printf to format 
pretty tables of floating point numbers 
PC Magazine - Ray Duncan 


/ 


finclude <stdio.h> 
finclude <stdlib.h> 


maintint argc, char *argv[]) 
{ 

int i,j; 

double f; 


/* some integer variables */ 
/* floating point variable */ 


printf(*\n\nprintf floating point demo\n\n\t"); 


for(i=1; i<11; i++) 
printf¢"*7d°, i); 


for(i=1; i<21; i++) 
{ printf¢"\nt2d\t", i); 
for(j=1; j<11; j++) 
{ fe=(double) j / (double) i; 
printf£("%7.3£", £f); 


/* print column numbers */ 


/* print row numbers */ 


/* type cast and divide */ 
/* display results */ 





Figure 1:A short C prograni that demonstrates some of the formatting power of the printf 


function, 


name 
pege 
title 


cellprtft 
55,132 


CALLPRTF.ASM --- demonstretes cell to priotf 
from 6 MASM epplicetion 


by Rey Duncen, November 1987 


dh 
Geh 


equ 
equ 
extrn — ecrtused:aba 


group _DATA 


eegmeot word public ‘CODE’ 
@esume cs:_TEXT,desDGROUP 


extrn 


_priotf:near 


puhlic 
proe 


main 
Near 


ex, DGROUP 
da ,ax 


*'CALLPRIF --- MASH csll to printf’ 


ASCII cerrisge return 
ASCII lioe feed 


dreg in ¢ startup code 


3 dreg in priotf from the 
3 ¢ library, end ite 
7 depecdent routines 


entered from ¢ atartup... 


make our dste segmeot 
3 eddressable 


DATA 
mogetr 


fmtetr 





_DATA 


push argumente for priotf 





_print£ 
ep,6 


ax, 4c80h 
21h 


‘The velue of x is‘,@ 


er, l1f£,'ta td‘,cr,1f£,8 


CALLING PRINTF IN MASM_ If you 
own aC compiler, have a desperate need 
for print f’s capabilities ina MASM ap- 
plication, and have no inclination to write 
your own equivalent routine, you can al- 
ways take the easy way out and simply link 
printf right into your program. This 
isn’t terribly memory-efficient, since 
printf will cascade all sorts of support- 
ing functions into your program from the C 
runtime library, but sometimes it can be a 
big timesaver. 

Figure 2 contains another little demon- 
stration program, CALLPRTF.ASM, 
which illustrates a MASM call to printf 
to format and display both a string and a 
16-bit integer. Note that print f’s param- 
eters are pushed onto the stack from right 
to left (in terms of the way the call would 
be written as a C program statement). In 
other words, the last argument is pushed 
first, the next-to-last argument is pushed 
second, and so on, and the address of the 
format string is pushed last. Also, the 
name of the external printf function 
must be prefixed by an underscore charac- 
ter (_) (the C compiler also does this, but it 
is invisible to the programmer). 

The declaration of the external symbol 
—acrtused forces thc C startup code, 


3 integer: -1 


3 eddresa of meseege etring 


ex,offeet DGROUP:magetr 


3 address of format etriog 


ex,offeet DGROUP:fmtetr 


cell ¢ lihrery function 
clean up eatack 


oow exit with 
return code = @ 


word public ‘DATA’ 


3 Messege etriog 


3 formet etring 





Figure 2: This assembler program shows the techniques needed to access the C function print f in assembly code. 
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BIX: rduncan 


eae 





« Fortunately, printf 
problems are usually easy 
to diagnose and fix. 
Mismatching of data types 
will lead to glaringly 
obvious gibberish in your 
program’s output. 


which initially receives control from MS- 
DOS, to be linked into the program. This 
is a ‘“‘magic’’ name and may differ from 
compiler to compiler (or even from version 
to version of the same compiler). The start- 
up code sets up the stack and DS register 
and then transfers control to our MASM 
routine _main, which is declared public so 
that it is visible to the Linker. 

To assemble CALLPRTF.ASM into 
the file CALLPRTF.OBJ, use 


MASM /Mx CALLPRTF; 


The /Mx switch causes case distinctions to 
be preserved in public and extemal names 
(since C is case-sensitive). Then, to link 
CALLPRTF.OBJ with the Microsoft C 
5.0 runtime libraries to create the execut- 
able file CALLPRTF.EXE, you enter 


LINK CALLPRTF,, ,SLIBC+LIBH} 


If you are using Turbo C or an earlier ver- 
sion of Microsoft C, the LINK command 
may be somewhat different, but the gener- 
al procedure should be the same. If your 
MASM program performs floating-point 
operations or formats floating-point num- 
bers for output, you must also specify the 
appropriate floating-point libraries in the 
LINK command. 


THE IN-BOX Comments and sugges- 
tions about this column from PC readers 
are welcome! You can contact me by the 
following e-mail routes: 


we 


CompuServe: 72406, 1577 ae 


BACKS UP PROTECTED 
SOFTWARE, 

The backup insurance you need to 
protect your software investment, 
COPY il PC makes a floppy backup 
of most protected software quickly 


MINIMUM 

REQUIREMENTS: 

IBM PC, XT, AT, 256K jr and most com- 

patibles. One or two disk drives. 128K 

memory (all available memory fully sup- 
. Now supports 3.5” 720K drives, 


. ported). ppo 
and easily! laptops, IBM PS/2 Models 30, 50 & 60! 
To Order: call 503/244-6036, 8-5 


RUNS PROTECTED 
SOFTWARE FROM YOUR 
HARD DISK. 


COPY Il PC makes using your hard 
disk as convenient as it should be. 
Runsome of the most popular business 
Programs from your hard disk! 


West Coast time, M-F, with your 
BES in and. Or send a check for 
$39.95 U.S. pius $3 s/h, $8 overseas. 
Questions: call 503/244-5782. 


$39.95 


Central Point 
Software 


INCORPORATED 

~ Founded in 1981 - 
9700 SW. Capitol Huy. 
Poriland, OR 97219 


“Registered owners may update for $15 plus $3 s/h. 


Backup utilities also available for the 
Macintosh, Apple il, Laser 128, Commodore 
64/128 and Atari ST. 


PC Tools Deluxe! The most compiete set of ever: Now includes 
PC-Cache, undelete, unformat a hard disk, compress a hard disk, backup/restore 
a hard disk and a mini word processor. Only $79 plus $3 s/h. 
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Ths vay emt veikh cmeech emo! weqytes 2 ol 
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fimneat sable fant pane! display and mony wart 
Additional interface Producta 


PORTER 
© Pitter butlers 


sctnatts swntcn 
] The PORTER is 0 rosetta ani fe port apunnion (tis riod widely =, | 
fat duos catacion, Inhecommeniartions, lactery avtewation, ond = Monel ait 
1m Protest converters 
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em 
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One computer to 


= tet prytonk 
vorret. © Up te 25AH momery 
oe caesar oi! 6 Serial at poral 
© From $295 


3) ROSE 


<A ELECTRONICS 


Rose Electronics ia a 





P.O. BOX 742577 
HOUSTON. 1X 77274 


© One your waranty 

© Full technol support 

‘© 90 dey senor beck guoreater 

© OEM ond atom configuestions 

© (all vy for oll your miteriors needs 
CALL FOR CATALOG 


AK REKBLYE) 


nized Houston based 


manufacturer of computer “peripherals and data 


communication producis. 
Fortune 500, the 


federal government, and 


Our cuatomers Include the 


schools and 


universities. Some of the applicationa suited to our 
products are printer sharing, computer networking, 


desktop publishing and 
commu 


munication. 


micro to mainframe 


Deaier inquiries are welcome. 
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SOFTWARE 


Pagemaker 
AMERICAN SMALL BUSINESS 
Design Cad 
Design Cad 3D 
ASHTON TATE 
Multimate 1 
Obase Il! Plus 
Rapidile 
Framework It 
Chartmaster 
Master Grapiucs, 
UTOSESA 


al 
Autoskeich Enhanced 
RASINER BLUE 


Org Plus 

BLOC DEVELOPMENT 

Formiool W/Greatest His 
BOUING COMPUTER SERVICES 
Boeing Graphics (3D Color) 
BORLA 


Ld 
Turbo Oatabase Toolbox 
Turbo Graphix 
The Developer's Library 
Turbo Lightrang 
Reflex 
Superkey 
Turbo Prolog 
Turbo Basic 
Turboc 
Stoekick 
Eureka 
Quattro 
Paradox V 28 
Turbe Pascai 4 0 
Turbo Tutor 4.0 


asiieuseags 


sown 
1D PLUS 


Ba 
Ba S 


Timetine 
Timeline Graphics. 
GROOTRBUND 


Print Shop 
Memory Mate 
BUTTONWARS 

PC File + 

CENTRAL POINT 

Copy HPC 

Copy ll PC Option Board 

PC Tools Detuxs 

UPSOFT 

Turbo Tax 

Turbo Tax Prolessional 
Turbo Tax State Module 
Turbo Tax Prol State Module 
COMPUTER ASSOCIATES 
Supercalc !¥ 

Super proyect Expert 
ACCPAC Easy 

ACCPAO BP! 

ACCPAC Ptus 
CONCENTRIC DATA SYSTEMS 
R&R Relatronal Report 
CORR INTEBHATIOMAL 
Coretast 


DAC 

Easy Accounting 2 0 
Easy Payrotl 2 

Bonus Pack 

BELTA TRQENOLOEY 
Direct Access 

ONGITAL MARKETING 
Grammatik Il 

DIGITAL BESEARCH 
Gem Desktop 

Gem Draw Plus 

Gem Cottection 

Gem Word Chart 
Presentation Team 
Oesktop Publisher 
DIGITALH 

Smaitiak V 

Smailiaik ¥ 286 
EXOCUTIVE SYSTEMS 
X Tree 

X Tree Pro 

FIFTH DENERATION 
Fastbach 

Fastback Plus 

POX SOFTWARE 
Foxbase Plus 

Foxbase Mult user 
Foxbase Runtime Uniimied 


SuBs ages ag 


2888 
8288 82 88 838 888888 8 3 888 8 8 FB8888 8888 8828 8 88 82 8 S8888888228 
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a 
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ADVANTAGES 

@ Orders placed before 3.9 m (PST) shipped 
same day 

@ We welcome corporate accounts 

@ Free techmcal support 

@ immediate replacement of defechve goods 

© Bulk discounts 

@ One million dollar iventory 








FUNK SOPTWARE 
Sideways 
BENERIC SOFTWARE 
Generic Cad 
Dot Plot 
Auto Convert 
Auto Dimension 
30 Sold Modeling 
30 Solid Mogeting 
YES 


wBaeeg 


NA 

Smaricom tt 

nM 

Displayweele (¥ 

00S39 

LATTiGs 

Lattice C Comprier 

LAR BOE 

Word Processor W/ Spell /Mer qe 
Word Processor V1 5 


UoretEss 
Voik swriter itt 
uviwe 


Thinktank: 
LOTWE DEVELOPMENT 
Symphony 
Manuscript 
Lotus 1-2-3 
Hal 

Freelance Plus 
Graphweter 
Metro 
MATHSOST 
Mathcad 2.0 
MAXTHINE 


Max Think 

RCA 

Managing Your Money 4 0 
ATIDAN TECHNOLOGY 
Cat bon Copy Plus 

a ic 


Tornado Noles W/Library 
mIcnOPRO 

Wordstar Protessional 4 0 
Wordstar 2000 Plus 
micaoRia 

Rbase for Dos 


Quickbasic 

C Compiler 
Fortran Compiter 
Cobol Compiler 
Macro Assembler 
Learning DOS 
Flight Simulator 
Excel 

Windows 386, 

PC Works 
micnosTUF 
Crosstalk XVI 
Crosstalk Mark 4 
meant 

Abiiity Plus 
MAN 


se Ei8eukS88e8s 
2 sesesseesess 


Chipper 
HASNOBA 
Nutsheli Plus 
MEW ENGLAND SOFTWARE 
Graph-tn The Box 
NOBTH EDGE SOFTWARE 
Timestips IIt 
PAPERBACK SOFTWARE 
VP into 
VP Planner 
VP Planner Plus 
PATTON & PATION 
Flowcharting I Plus 
PAUL MA 
Mace Unies: 
re ERPPORT G20UP 
ey 
te ety 
PRACHTRES 
Complete Accounting If 
persort 


Smarierm 240 

Reteree 

PETER NORTON COMPUTING 
Norton Utilities 

Norton Utilities Advanced 

paler Commander 


LYTRON 
Polywindows Desk Plus 
Polyboost I 


- ae 
@ Immediafe shipment on purchase orders. 


from qualified insinutions (schools and 
universities included) 
@ No hidden charges 
TERMS: 
All pnces subject to change without notice 
‘We do not guarantee compatibility No sur- 
Charge for VISA or MasterCard 2% surcharge 


1800 231-6603 CA 








1 800 326-4473 US 1 818 705-1895 
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Oisk Technician 

Oisk Technician Plus 

QUAID SOrTWwaRs 

Copywrite/Zelodisk 
ARTERDECK 


Desqview 2 01 
BIGNTSOFT 


Rightwriter 

saTOR 

Project Scheduler Network 
SEASIDE 


New World Writer 
Typing Tutor {V 
SOFTCLONE 


Musson tl 
SOFTLOGIC SOLUTIONS 
Disk Optemizer 
Cube 


1 
Coudle DOS 
@ Liberty 
Magic Minor 
SOFTWARE MASTER 
Flash $ 0 
SOFTWARE PUBLISHING 
PFS Prolessional Write 
PFS Protesstonal File 
PFS Protessional Plan 
PFS First Choice 
Harvard Total Proyect 1! 
Harvard Graphics 
SOFTWARE TOOLS 


Cambwidge Spreadsheet Analyst 
UNISON WOBLD 
Printmaster Pus 

Ast Gallery | & Il (Each) 
eee 


JALLSOFT 
The Documentor 
dFiow 
WISEWARE 
Prime Time 
WORD PERFECT CORPORATION 
Word Perfect 
Word Pertect Network Server 
Word Pertect Network Add On 
Pian Pertect 
Data Pertect 
‘Word Pertect Executive 
Word Pertect Library 
WORD TECH 


OBXL 
Quicksiver Diamond 
RmmOx 


Ventura Publisher 11 


HARDWARE 


ARRAY TECHNOLOGIES (ATI) 
£ga Wonder 209 00 
BESEARCH 


AST 

Premium 286 Mode! 140 Computer 2748 00 
Premium 286 Model 80 Computer 1845 00 
Advani age Premum 512K 335 00 
Six Pack PluS 384K 195 00 
Sax Pack Premium 256K 219 00 
Rampage AT 512K 395 00 
AST 5251/11 Enhanced 579 00 
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afo WGI 
Monographies Short Care 
Memory Expansion 384K 
Modular (/0 Bare P/S/Clock 
Clock Board Standalone 
1200 Baud Internal Modem 
anzn 

1200 

MSP 10 

MSP 15 


COMPUTER ACCESSORIES 
P19 Power Director 

DIGITAL COMMUNICATIONE 
IRMA 3278 


Cvenex 
EV 1800 BMHZ AT System 


Amencan Express No returns without RA# 
Short shipments must be notified within 48 
hours 15% restocking fee on non-delectrve 
goods $3000 0D charge Shipping $4 50 
per item, less on butk orders ($8 50 Blue La- 
bet } (Higher for some hardware items ) 
Calf for prices for any Hem not included in 
this price fist. 
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EV 1800 (OMH/ Al System 
Evercom 1! 1200 Modem 
Evercom II! 2400 Int Moder 
Magic 1/0 For AT 
RAM 3000 EMS Expansion 
ArTH GENERATION 
Logical Connection 256K 
YES. 


nA 

Smarimodem 1200 
Smarimodem 12008 W/Sottware 
Smartmodem 2400 
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Hercules Monochrome Plus 
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# DOUGLAS COBB AND STEVEN COBB 


SPREADSHEET 


CLINIC 





Avoiding @AVG miscalculations; automatically sizing columns to match their label 
requirements; adding missing edit functions; better ways to stop autoexec macro execution. 


WIDENING 1-2-3 COLUMNS 
I often need to widen a column just enough 
to allow the longest label in that column to 
be displayed in full form. After getting 
tired of doing this manually, | developed 
the macro shown in Figure |. Now, when- 
ever | need to widen a column to accom- 
modate its widest label, I simply invoke 
the macro and highlight the cells on which 
I want to base the column width. In a few 
seconds, /-2-3 expands (or contracts) the 
width of the column so that it is as wide as 
the cells I have highlighted. 

Felipe Quental 

Rio de Janeiro, Brazil 


Mr. Quental’s macro is both elegant and 
useful, so it may be worth detailing the 
Steps in its operation. The first statement in 
his macro lets you highlight the cells to es- 
tablish the column width and assigns the 
name RANGE to that range. The second 
Statement freezes the screen for the re- 
mainder of the execution of the macro, and 
the third statement moves the cell pointer 
to the topmost cell of the single-column 
range you've specified. The fourth state- 
ment places the value Q in the cell named 
LENGTH] (cell B16). 

The fifth statement in this macro tells 
1-2-3 to execute the subroutine named 
MEASURE (cells B10..B13) as many 
times as there are rows in the specified 
range. The first statement in MEASURE 
tests to see if the entry in the current cell 
(originally, the topmast cell in the range 
you specified) contains a label. If not, it 
maves the cell pointer down one cell and 
begins another pass through the loop. If 





the cell does contain a label, the macro | 
continues with the subroutine, executing 
the statements in cells B11, .B13. 

The statementin cell B11 instructs 
1-2-3 to recalculate the string formula in 


the cell named NEXT—the next cell in the | 


macro. The formula 


+"{Let LENGTH2, @LENGTH(" 
&@CELLPOINTER ( "address" )&")}" 


returns a {Let} statement that commands 
1-2-3 to place the length of the entry in the 
current cell into the cell named LENGTH2 
(B17). The final statement in the subrou- 
tine commands |-2-3 to place into 
LENGTH] (cell B16) the value in 
LENGTH! (the length of the entry in the 
previous cell) or the value in LENGTH2 
(the length of the entry in the current cell), 
whichever is greater. 
















B 


\w /xnCRANGE?{?}~ 


{Goto} RANGE 


wesw dhs mewn 


MEASURE 
{Recsle NEXT} 
NEXT 





COUNTER 
LENGTNi 
LENGTN2 
STRING 


{Windowsoff}{Paneloff} 


{Let LENGTN1, 0} 
{For COUNTER, 1,@ROWS(RANGE),1,MEASURE} 
{Let STRING, @STRING(LENGTN1,2@)} 
/wea {8TRINO}~ 
{Windows0n} ({Panelon} 


{If @CELLPOINTER("type” )<>"1"} {Down} (Return) 


+"{Let LENGTN2, @LENGTN("&@CELLPOINTER("sddress”)&“)}" 
{Let LENGTN1, @MAX (LENGTH , LENGTH2) } {Down} 


1-2-3 continues in this fashion to make 
one pass through the loop for each cell in 
the range you specified. After the final 
pass, LENGTH] will contain the length of 
the longest label in the range. At that 
point, 1-2-3 will return to the main part of 
the macro and execute the statements in 
cells B6..B8. The statement in cell B6 
places the string equivalent of the value in 
LENGTH] (the length of the longest label 
in the range) into the cell named STRING 
(B18). The statement in cell B7 then sets 
the width of the column to thatlength, after 
which the final statement in the macro un- 
freezes the screen. 


@AVG TRAP 

I recently discovered a property of the 
@AVNG function of which other /-2-3 us- 
ers should be aware. When /-2-3 calcu- 


¢€ 


Figure 1: This macro widens or tightens a column just enough to allow the longest label in that 
column io be displayed in full form. 
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# Instead of using an 
@AVG function, use an 


@DAVG function that 
references a criterion. 


lates an @AVG function, it computes the 
sum of the values in the range you specify, 
counts the number of entries in that range, 
and divides the sum by the count. 

Unfortunately, /-2-3 doesn’t count just 
the values in the range—it counts the la- 
bels as well. Consequently, if the range on 
which the @AVG function is operating 
contains labels as well as values, the count 
will be erroneously high, and the average 
will be too low. 

To demonstrate this effect, I’ll use the 
worksheet shown in Figure 2. Cells 
A2..A6 contain values, and cell A7 con- 
tains the label ° . Given these en- 
tries, the function @A VG(A2..A6) would 
return the value 300, the result of dividing 
the sum of these values (1,500) by the 
number of entries in the range (5). But the 
function @AVG(A2..A7), which refer- 
ences the label in cell A7 in addition to the 
values in cells A2..A6, returns the value 
250, the result of dividing the sum (still 
1,500) by the new count (6). 

Fortunately, there is a way around this 
problem. Instead of using an @AVG func- 
tion to calculate the average, use an 
@DAVG function that references a criteri- 
on range containing the criterion 





@CELL( "type" ,XX)="v" 


where XX is the address of the first cell of 
the range you want to average. For exam- 


Sn nu awnre 
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Figure 2: Cell A8 in this worksheet contains the 
| function @AVG(A2..A7). 





ple, to calculate the correct average of the 
entries in cells Al..A7 of the worksheet 
shown in Figure 2, you would copy the la- 
bel "Amount from cell A| into another cell 
(say, cell Cl). Then, using A2 for XX, you 
would enter the criterion function into the 
cell immediately below—in this case, cell 
C2. After setting up this criterion range, 
you could use the function 


@DAVG(A1..A7,0,C1..C2) 


tocalculate the average. Since the criterion 
commands /-2-3 to work only with cells 
that contain values, this function returns 
the value 300—the correct average. 
Brent R. Avera 
Fort Myers, Florida 


This is a clever solution to a long-standing 
problem with \-2-3. For the method to 
work, of course, there must be a label at 
the top of the column whose values you are 
averaging to serve as its field name. 


STOPPING AUTOEXEC MACROS 

The December 8, 1987, Spreadsheet Clin- 
ic showed a number of ways tokeep an au- 
toexec macro from executing when you re- 
trieve the worksheet that contains it. But it 
did not mention the technique that J have 
found most useful. At the beginning of my 
auto-executing macros, | use the routine 
shown in Figure 3. 

The first statement in this routine types 
the prompt message on the Edit line, but 
does not lock it into the worksheet. If you 
hit a key during the pause, /-2-3 will store 
it in its keyboard buffer. The prompt is 


then cleared, and the fourth statement in 
the macro tells /-2-3 to look to the key- 
board buffer. If you typed a character dur- 
ing the pause, /-2-3 will place a represen- 
tation of that character into a cell named 
KEY, which you should include near the 
end of your macro. If you didn’t type any- 
thing, /-2-3 will enter a null label. 

The fifth statement in the macro exam- 
ines the contents of KEY. If KEY contains 
anull label, /-2-3 will execute the remain- 
der of the macro, which should immedi- 
ately follow this macro-canceling routine. 
If KEY contains a label other than a null la- 
bel (indicating that you pressed a key dur- 
ing the pause), /-2-3 will remove the key 
from the keyboard buffer and cancel the 
execution of the macro. 

You can shorten or lengthen the dura- 
tion of the pause simply by changing the 
argument of the {Wait} statement. If you 
do, just alter the prompt to match. 

Mark Crane 
Louisville, Kentucky 


Mr. Crane’ s technique is a classic use of 
1-2-3's {Look} command. A {Look} com- 
mand is perfect here because it allows the 
macro to continue unless you specify oth- 
erwise, rather than not executing unless 
you instruct it to do so. 

The only problem with this macro is 
that it doesn't cancel the macro as soon as 
the user presses akey. Instead, it waits un- 
til the end of the pause to check the key- 
board buffer. The revised routine shown in 
Figure 4 takes care of this minor annoy- 
ance by locating the {Look} command 


To cancel this macro, press any key within 5 seconds... 
{Wait @Now+@TIME(d,6,5)} 


{Esc} 
{Look KEY} 


{If KEY<>""} {Get KEY}{Quit} 


Remainder of macro.... 





Figure 3: This routine gives you 5 seconds to prevent the execution of an auto-execuling macro. 


\e {Let START, GNOW} 


fo cancel this macro, press sny key within 5 seconds... 


LOOP {Look KEY} 


{If KEY<>""}{Get KEY} {Esc} {Quit} 


{If @NOW<=START+@TIME(6,6,5)}{Branch LOOP} 
{Esc} 
Remainder of macro... 





Figure 4: This revision of the routine shown in Figure 3 stops the execution of the macro as soon 


as you press a key. 
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eRe DU Corley ty: 


1 \a (Edit) {?)7 | 
2 LOOP {GetNumber “Enter edit type [1-3]: °, TYPE) 
3 {If TYPE<1#ORSTYPE>3) (Beep) {Branch LOOP} 

4 {Left} 

5 {Let HERE, GINDEX{TABLE,D,TYPE)) 

6 HERE 

7 fev” (Right)™ 

8 /re” 

9 

ia TYPE 

1i 

12 TABLE *QLEFT( (Right), @FIND(***, {Right}, 8))~ 


*@RIGHT( (Right), @LENGTH( {Right} 
*@LEFT( (Right), GFIND("*", (Right), 
EQRIGNT( {Right}, @LENGTN( {Right })-GFIND("+", {Right}, #)<1)7~ 






FIND("*", (Right), @)-1)7 











Figure 5: This macro adds block-editing features. Cell B14 is shown broken into two lines. 


within a loop. Consequently, 1-2-3 exe- 
cutes it many times and will cancel the exe- 
cution as soon as you press a key. 


AN EDITING MACRO 

The macro shown in Figure 5 adds three 
editing features not normally available in 
1-2-3, First, it can delete the characters to 
the right of the point you specify within an 
entry. Second, it can delete the characters 
to the left of that point. Finally, it can re- 
move the characters between any two 
points you specify. 

Before invoking the macro, you should 
position the cell pointer on the cell that 
contains the label you want to edit. The 
first statement in the macro brings that la- 
bel to the Edit line and pauses for you to in- 
sert the appropriate block marker symbols. 
To delete characters from a certain point to 
the beginning or end of the label, you 
should insert an * (asterisk) marker at that 
point. To remove a block of text from the 
middle of the label, insert an * at the begin- 
ning of the block and a + (plus) at the end. 

When you have inserted the appropriate 
marker(s) and pressed Enter, you’re 
prompted for the number that corresponds 
to the type of edit you want to perform. En- 
tering | will delete all the characters to the 
right of the * marker; 2 knocks out the 
characters to the left of the cursor; and 3 
chops out the portion of the label between 
the * and + markers. Just press Enter after 
typing the appropriate value. 

The fourth statement in the macro 
moves the cell pointer one cell to the left. 
This cell should be blank. The next state- 
ment places the label form of the formula 
corresponding to your choice of editing 
type from the three-cell range named IN- 
DEX (in this case, cells B12..B14) into the 





cell named HERE (the next cell of the 
macro). When /-2-3 executes the cell 
named HERE, it enters the label form of 
the formula in that cell into the ceil where 
the pointer is positioned. (This will be the 
cell to the left of the one you are editing.) 
The formula retums the desired substring 





a This editing macro 
demonstrates a clever 
use of /-2-3’s string 
functions and @INDEX. 


and the macro continues by copying that 
over the original label. The final statement 
in the macro erases the formula. 
Richard Ruiz 
Toronto, Ontario 
Canada 


Mr. Ruiz's macro demonstrates a clever 
use of 1-2-3's string functions and its 
(@INDEX function. In most cases, howev- 
er, it would be easier to use the Backspace 
and Del keys to edit labels. 


CONTRIBUTE TO THE CLINIC 

Share your latest spreadsheet discovery 
through PC Magazine’s Spreadsheet Clin- 
ic. We'll pay you $50 or more for anything 
we print, plus an extra $25 if you submit 
your letter on a disk. If you send a disk, 
please include a printout. Mail your contri- 
butions to Spreadsheet Clinic, PC Maga- 
zine, One Park Avenue, New York, NY 
10016. PC 
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USER-TO-USER 


Cutting away spaghetti code from batch files; outputting numbers and control characters 
from the command line; and an easy way to switch subdirectories and save keystrokes. 

















CREATING SMALL FILES } Output numbera from command line 
Did you ever want to send just a few con- ; hy Philip J. Erdelsky 
trol characters to your printer? Or create a SeoucaT 
small file to use as input to another pro- ASSUME CS: CODE 
gram? And did you ever want to do these one Tr 
things from within a hatch file, without op- 
erator intervention? Most text editors one dpalnterstercemmandsiine 
won't handle control characters. Some can ; clear direction fleg 
| be coaxed into running themselves ron Te ac sueeeaees Siw 
(through the use of macros), but using MAIN_EXIT 
them to create a file a few bytes long is like saieoee a sergugameelg ced laa, 
using a pile driver to pound in a carpet DL, AL ; if 80, DL = numeric velue 
tack—effective, but excessively time-con- nore i abi betcha needa ts area 
suming when setup time is considered. Us- ouTPUT ; if not, go output byte in DL 
ing BASIC or DEBUG is not much better. rape d-ocherM i £6 Suis eles tbat ke 
The small ONCL.COM program creat- DL, DL 
ed hy the ONCL.ASM listing in Figure | Be 
or the ONCL.BAS program in Figure 2 NUMBER_LOOP continue scenning number 
docs all these things very well. Just type aa See arnicaa kent 
| ONCL followed by the decimal values for OX, SP one-byte huffer ia on atack 
| the desired characters. The utility sends the an eT leredecde fevone 
characters to the standard output, from 218 
whicb tbey can be redirected to a file, an Be Mestcaene citar 
output device, or another program. MAIN_LOOP keep going 
For example, to configure my printer to NATNCEXIT: 


its elite pitch, I can type 
ONCL 27 77 27 126 1 >PRN| 


MAIN ENDP 


# convert en ASCII digit (46-57) into the correeponding numeric value 
. . | 3 (0-9), end return with the cerry fleg set if the ASCII character ie 
Then to get it back to its default configura- ; not @ digit 


tion, | can type 





18_DIGIT NEAR 
AL, ’3* 7 convert to numeric velue 
ONCL 27126 @ 27 88 >PRN 16 DIGIt_EXIT i carry aet if cher < ‘@° 
“pe AH,9 
The utility can also be used to make small AML AL j carry set if number > 9 


files containing control characters. If tbe pera ee 
characters won’t fit on the command line. = 

tbe utility can be called repeatedly, using cong 

the double hracket to append the output to 
the previous results. For example. Figure 3 
shows the utility making a copy of itself. If | Figure 1: ONCL.ASM source code. Assemble, Link, then EXE2BIN it to produce ONCL.COM. 
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100 ’ ONCL.BAS program to create ONCL.COM -- Philip J. Erdelsky 

11@ E=13:CLS:PRINT “Checking DATA; please wait...” | 
FOR B=1 TO 4:FOR C=1 TO 16:READ A$:T=T+VAL("GH"+A$) sNEXT 

READ S:IF S<>T THEN PRINT “ERROR IN LINE";B*10+180:END 

T=0:NEXT:RESTORE:OPEN “ONCL.COM" AS #1 LEN=1 

FIELD #1,1 AS D$:FOR B=1 TO 4:FOR C=1 TO 16:READ A$ 

LSET D$=CHR$(VAL("&H"+A$)):PUT #1:IF B=4 AND C=E THEN 186 

NEXT:READ F$:NEXT 

CLOSE:PRINT “ONCL.COM CREATED" 

DATA BE,81,09,FC,AC,3C,9D, 74, 2A,E8,28,09,72,F5, 8A,D9,1951 

DATA AC,E8,26,69,72,9C,82,D2,02,C2,02,D2,92,D2,02,D0,1604 

DATA EB,EE,52,BB,91,00,8B,D4,B9,01,00,B84,498,CD, 21,5A,1852 

DATA 4E,E8,D9,C3,2C, 38,72,04,84,09,3A,E0,C3,09,09,09,1592 


1208 
130 
148 
150 
168 


170 
189 
190 
260 
219 
228 





Figure 2: BASIC ONCL.BAS program tocreate ONCL.COM. 


196 129 6 252 172 66 13 116 42 >ONCL2.COM 
232 48 6 114 245 138 288 172 >>ONCL2.COM 
232 32 @ 114 12 2 218 2 194 2 >>ONCL2.COM } 
>>ONCL2.COM | 


216 2 218 2 298 235 238 82 187 
1 6 139 212 185 1 @ 188 64 285 >>ONCL2.COM 
33 96 78 235 268 195 44 48 114 >>ONCL2.COM 
4 188 9 58 224 195 >>ONCL2.COM 





Figure 3: ONCL.COM can make a copy of itself using these lines of code. 


you don’t redirect the output, it will go to | ground, or 
the screen. For example, the command | onen 27 91 24 


line 
on 7 | to clear the screen to those colors. This 
iste ; works because 
will make the console beep. You might ONCL 27 91 51 55 59 52 52 109 
want to put this at the end of a long batch ;|epdtdbdde 


file so the computer will call you when it’s Esc { 3 7 ; 4 4 @ 
done. char- 
Power users may wonder why I used acter 


| DOS function 40 to output a single byte, | and the command to set colors to white on 


when it would have been much simpler to 
do it with DOS function 02 (which sends 
the contents of DL to standard output). The 
reason is that DOS function 02 does some 
meddlesome things like expanding tabs. 
Philip J. Erdelsky 
San Diego, Califomia 


This is also useful for generating ANSI Es- 
cape sequences. If you have ANSI loaded 
(with a DEVICE=ANSLSYS line in your 
CONFIG.SYS file), you can run com- 
mands like 


ONCL 27 91 51 55 59 52 52 109 


to set the colors to blue text on a white 
background, or 


ONCL 27 91 51 52 59 52 55 189 





to set them to white text on a blue back- 





blue is ESC (the ASCII 27 Escape charac- 
ter) plus [37;44m. 

This can also come in handy when 
you're trying to create a .COM file and all 
you have is a list of DATA statements in a 
BASIC program. If the list is made up of 
hex numbers, you can use the DEBUG E 
command to enter them directly. But if the 
numbers in the DATA statements are deci- 
mal, try adapting the technique Mr. Er- 
delsky used to create the ONCL.COM pro- 


| gram itself. 


BATCH BRANCHING SHORTCUTS 

Much has been written about ways to get 
around DOS’s inability to treat direct calls 
to batch programs the same way it handles 
other executable commands from within 
batch files—as subroutines. By now most 
users are familiar with the way to call an- 


PC MAGAZINE 8 MARCH29,1988 
308 








@ USER-TO-USER 


other batch file by first loading a secondary 
command processor (with COMMAND 
/C) to run the second batch file and then re- 
tum to the first. DOS 3.3 has made things 
even easier by adding a CALL command 
to tum batch branches into subroutines. 
However, calls to executable programs 
and system commands always act as sub- 





= Branching can be time- 
consuming and confusing 
to edit. Capitalize 

on DOS’s absolute 


branching feature. 


routine calls, retuming processing to the 
next line in the batch file. Many times it’s 
necessary for a batch file to branch to one 
other command after an IF test and then 
exit. This is usually done with a cumber- 
some and clutter-producing GOTO com- 
mand that branches to another part of the 
batch program, runs the desired com- 
mand, and then branches again to a com- 
mon exit point, such as a final line called 
sEND. 

All this branching, especially in long 
batch programs, can be time-consuming 
and confusing to edit. A quick altemative 
is to capitalize on DOS’s absolute branch- 
ing feature by calling a batch file that sim- 
ply runs a program or an intemal DOS 
command and then quits. The DO.BAT 
batch file that can accomplish this for you 
consists of just one line: 


@%1 %2 83 4 


(The initial @ will prevent the line from 
| displaying and works only in Version 3.3 
| or later. Omit it if you’re using an older 
version of DOS.) 

This is a very fast approach, especially 
when a RAM drive is used. Typically, an 
IF test (or ERRORLEVEL check after an 
input-capturing routine such as GETKEY 
.COM) branches to an executable DOS 
command or .COM or .EXE program and 
then quits. 

Here’s a very simple example of DO 








PRODUCTIVITY 


-BAT used in a program called #.BAT, 
which displays either a selected phone 
number or your entire phone list, depend- 
ing on whether you specify a parameter 
when you run it. So 


# Nixon 


or 
# (212) 


would find all listings with Nixon or (212) 
in them, while 


# 


by itself would display the entire list. The 
batch file looks like 

GECHO OFF 

REH §.BAT 


IF @1t==! DO BROWSE C:\OATA\PHONE.DAT 
FIHD “%1" C:\DATA\PHONE.DAT 


It uses Charles Petzold’s PC Magazine 
utility BROWSE. The usefulness of DO 
.BAT can be seen when you consider how 
it might clean up multiple GOTO branch- 
ing in a long, involved batch file, not to 
mention always being available as a com- 
mand for ail other batch files in your sys- 
tem. Without the use of DO.BAT, the 
original batch file would have been written 
like this: 
@ECHO OFF 
REM #.BAT 
IF "$i"=="" GOTO SEELIST 
FIND "%1" C:\DATA\PHONE.DAT 
GOTO END 
:SEELIST 
BROWSE C:\DATA\PHONE.DAT 
:END 
I also keep two other speedy RAMdisk- 
ready batch files handy—ABORT.BAT 
and COMPLETE.BAT—that can branch 
absolutely. These will quickly quit any 
batch file after an IF check, with the option 
of including a message: 
REM ADORT.BAT 
IF NOT Q1i==] ECHO 81 42 43 84 85 86 87 BA 89 
ECHO Operation aborted. 
REM COMPLETE .BAT 
IF NOT Qli==] ECHO 41 22 43 44 85 46 47 4B 89 
ECHO Operation completed. 
These will let you have a line like this in 
your program: 


IF NOT EXIST ABC ABORT ABC not found. 
If ABC is not found, the batch file will quit 


without any GOTOs and these lines will be 
displayed: 


| tains just the word REM), the program will 


| you'll get isan 








ABC not found. 
Operation aborted. 


If the words after ABORT had been omit- 
ted, then the only closing message would 
be ‘‘Operation aborted.’” 
John A. Hamlin 
Portland, Oregon 


You can combine the two techniques into 
one big # BAT batch file: 

@ECHO OFF 

REM §.BAT 

IF HOT EXIST ABC ABORT ABC not found. 


IF @1f=={ DO BROWSE C:\OATA\PHONE.OAT 
FIHD "1" Cs\DATA\PHONE.OAT 


In this case, whether or not you type any- 
thing after the #, the program simply 
won't proceed if ABC isn’t on your disk. If 
you create a dummy ABC file (which con- 


bypass this test and look up numbers with 
aplomb. If you erase the ABC file, all 


ABC not found. 
Operation aborted. 


message and the # .BAT file will grind to a 
halt. 

Incidentally, these examples assume 
that you have a list of your phone numbers 
called PHONE.DAT in your C\DATA di- 
rectory and that this file is in a form (each 








= The usefulness of 
DO.BAT can be seen when 
you consider how it might 
clean up multiple GOTO 
branching in a long, | 
involved batch file. 


entry on one line with a carriage return at 
the end of it) that FIND can handle. 





HEADING HOME 

Here’s an addition I made to a batch file 
called HOME.BAT from an earlier User- 
to-User (December 9, 1986). If you speci- 
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loadable soft fonts add creativity to the 
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Qume Office Series Typefaces are 
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# USER-TO-USER 


fy a path after the word HOME, it will set 

the environment variable HOMEDIR to 

the path and change to that directory for 

you. 

ECHO OFF 

IF %11==! GOTO CHANGE 

SET HOMEDIR=%1 

:CHANGE 

IF NOT SHOMEDIR@!=s! CD *HOMEDIR? 
Joseph Gagliardo, Jr. 
Dumfries, Virginia 


Having a batch file automatically store a 


* path in the environment and then read it 


back later makes good sense. Even better, 





= Having a batch file 
automatically store a path 
in the environment and 


| read it back later makes it - 


easy to either return to the 
preset subdirectory or 
switch into a new one. 


this simple batch file makes it easy to either 
return to the preset subdirectory or switch 
into a new one. If you first type 


HOME \DOS 


and you later switch to another directory, 
you can then type 


HOME 


by itself to switch you back to\DOS. How- 
ever, for this to work, you have to make 


| sure HOME.BAT is located in a directory 


that your PATH command knows about. 





SHARE YOUR SECRETS 

Reveal your latest DOS and systems dis- 
coveries through User-to-User, and we'll 
pay you $50 or more for any submissions 
we print, plus an extra $25 if you send your 
letter on a disk. \f you send a disk, please 
include a printout. Mail your contributions 
to User-to-User, PC Magazine, One Park 
Avenue, New York, NY 10016. Po 
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POWER USER 


Displaying leading zeros in dBASE; formatting files in Hebrew; turning off with SuperKey; 
searching for strings across dBASE files; editing footnotes in WordPerfect. 


HANDLING LEADING ZEROS 

I recently had to create a field to hold serial 
numbers that had to be six characters wide, 
right-justified, and padded with leading 
zeros. The keypunchers had thousands of 
these to input and wanted to enter only the 
live digits. For example, they wanted to 
enter 1346 and automatically get 001346, 
or to key in 7A and output 00007A. The 
solution: 


ACCE “Enter #:" TO x 
X=REPL("0", 6-LEN(X)) +x 


Alternatively, the whole database could be 
entered flush left and REPLaced at one fell 
swoop with 

REPL ALL <Fieldname> WITH; 


REPLICATE {°9*, 6-LEN(TRIM{<Fieldname>) )); 
+TRIM(<Fieldname>} 


Mark Albrecht 


Erie, Pennsylvania | 


I'd like to share a quick algorithm for dis- 
playing a numeric value with leading ze- 
ros. To display a six-digit integer with 
| leading zeros, for instance, use 


2? SUBS(STR(1000808+number,7),2) 


Notice that 1000000 will now have the six 
leading zeros and that starting the SUBStr 
operation at offset 2 will retum leading ze- 
ros without the 1. 
Alan Queen 
Boise, Idaho 


dBASE III does support leading ‘'$"’ or 
‘*"* with its PICTure templates for left- 
filling numbers, but not for leading zeros. 
This technique is also useful if you need to 


display leading zeros in a dBASE report 
form or to export an ASCH file to a main- | 
Jrame that demands leading zeros. 

If your need is just the opposite—you' ve | 
imported a file with leading zeros and need 
them stripped—see ‘‘Zero Zapper’’ in 
Power User, PC Magazine, February 24, 
1987.—Brad Stark 


LEFT! RIGHT! 

There are several font programs available 
that can print the Hebrew alphabet. How- 
ever, since Hebrew reads from right to left, 
creating text files for these programs is a 
problem. A macro program like SuperKey 
can provide for normal (i.e., right-to-left) 
Hebrew text input. 

First, define the Alt version of each al- 
phabet key to be that key plus one Left 
Cursor movement. Similarly, define the 
Ctrl-key combination as the shifted ver- 
sion of the key plus one Left Cursor move- 
ment. Next, use your regular word proces- 








sor, in insert mode, typing as usual. The 
letters will fall into place one behind the 
other. Be sure to put a carriage return at the 
end of each line so words won’t wrap in- 
correctly. 

Keep in mind that you can also take ad- 
vantage of the key-redefinition to alter the 
keyboard layout for easier mnemonic 
translation from one alphabet to the other. 

Sam Weiss 
Baltimore, Maryland 





While this is a nice trick, a number of word 
processing programs already use the Alt- 
key or Ctrl-key combinations for com- 
mands. Using SuperKey, however, you 
can redefine each letter as itself plus a Left 
Arrow key by adding a Backquote (Re- 
verse Accent, *) before typing the key. The 
Backquote tells SuperKey to skip the defi- 
nition and type the original version of the 
keystroke. In other words, if you define 
“a” as 





‘a<left arrow> 


| then typing the a key will produce an ‘‘a"’ 


= Since Hebrew reads 
from right to left, creating 
text files is a problem. A 
macro program like 
SuperKey can provide for 
right-to-left text input. 


plus a Left Arrow. SuperKey will also let 
you redefine the shifted keys differently 
from the unshifted keys. And you can use 
the same Backquote trick to redefine the 
Spacebar to produce a space plus a Left 
Arrow. Finally, you might like to define 
the Enter (Carriage Return) key to jump to 
the right side of the screen and enter a Re- 
turn. This will make it far easier to enter a 
return after each line.—M. David Stone 
[Readers who intend to do a lot of work in 
Hebrew might find it easier to use a word 
processing program that handles it com- 
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@ POWER USER 


pletely. The Special Language Supple- 
ment to Nota Bene (Dragonfly Software, 
285 W. Broadway, #500, New York, NY 
10013) allows you to work, with proper 
character flow and fonts in English, 
Greek, Hebrew, Russian, et al.—Ed.] 


FIND IT WITH XREF 

XREF.BAT is a useful cross-reference 
utility for groups of dBASE programs or 
any other files written in ASCII format. It 
finds variables, reserved verbs, or con- 
Stants, and you can direct its output to 
screen, printer, or a disk file. 

The syntax requires three parameters: 
(1) the filename(s) to be searched (DOS 
wildcards are OK); (2) the string you are 
searching for, and (3) the output device 
(you type con for console or pm for print- 
er, or specify a filename). For example: 


xref db*.prg varblname con 


XREF.BAT is so short you can create it 
right from the keyboard: 
COPY CON: XREF.BAT 
ECHO OFF 


FOR 8tA IN (%1) DO FIND/N “€2" &8A >> 83 
*“Z <Enter> 


[The ‘Z can be created either by hitting F6 


|_ or by typing Ctrl-Z.—Ed.] One of the nice 


features of this command is that it displays 
the line number where the target string is 
found, so you know where it is if you must 
change it. Note that the DOS program, 
FIND.EXE, must be in the same directory 
or have a path pointing to it. 

Dwight Martin and Ron Trussel 

Minnetonka, Minnesota 


Don't you just love a great one-liner? 
Unlike Norton's TextSearch, XREF is 

case sensitive, which is sometimes an ad- 

vantage (sometimes a drag). | prefer it to 


| LOCATE.COM (Programming, PC Mag- 


azine, May 14, 1985) because it searches 
groups of files and displays the line num- 
ber (and surrounding text). The big limita- 
tion of XREF is that the search string must 
be one word long.—Brad Stark 


TURN IT OFF 

Most people use macro programs like Su- 
perKey to minimize typing and effectively 
add features to their programs. Rarely dis- 
cussed is the possibility of using SuperKey 
to tum off features. 


For example, the infamous Cul-Y com- 
mand in WordStar, for ‘‘Delete a line,”’ is 
far too easy to hit when you mean to type 
Cul-T for ‘Delete a word.’’ With Super- 
Key you can redefine Ctrl-Y as a harmless 
key combination such as <Ins><Ins>. 
You can then redefine some other key, 
Alt-Y perhaps, as the original Ctrl-Y with 
the definition 


*<ctrly> 


That’s Backquote (Reverse Accent) — 
Cul-Y, or <SKIP><CtrlY> as Super- 
Key will record it. This combination 
makes it far less likely that you will delete 
a line accidentally, yet it will still let you 
delete a line when needed at the cost of 
only one extra keystroke. 

Daniel A. Gulkis 

Clearwater, Florida 


| Keep in mind that even if you don’t set up 


another key to do the job, you can still use 
the feature you've defined away by typing 
the backquote first. In this example, the 
need to press two keys to delete a line is 
cumbersome. However, consider the 


| Home key in Lotus 1-2-3 or SuperCale 4. 





The Home key normally takes you back to 
cell Al no matter where you are in the 
spreadsheet. I find it far too easy to hit that 
key accidentally when I meant to hit the Up 





= TheinfamousCtl-Y 
command in WordStar 

is far too easy to hit when 
you mean Ctrl-T. 


Arrow key instead. By redefining the 
Home key as <Ins><Ins>, you can 
avoid going to Al when you don’t want to 
but can get there easily enough by typing 
Backquote-Home.—M. David Stone 


SEEING FOOTNOTES 

Writing and editing documents that con- 
tain footnotes or endnotes (such as articles 
for legal periodicals) is difficult using 
WordPerfect. While Version 4.2’s pre- 
view function lets you see the text of your | 
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SEENOTES .MAC 


<Ctr1l-F19> Begin macro definition 

SEENOTES<CR> Call it SEENOTES 

<Home><Home><Up> Go to top of document 

<shift-F3> Switch to other document 
<Alt-F5>6131<CR> Set paragraph numbers to legal style 
<A1t-F5>1 Turn outline mode on 

<shift-F3> Back to starting document 
<Alt-F19>FNEXEC<CR> Invoke macro FNEXEC 

<Ctrl-F16> End macro definition 


FNEXEC .MAC 
<Ctrl-F19> Begin macro definition 


<Ctr1-F7>2<CR> Edit next footnote 
<Alt-F4> Block On 
<Home><Home><Down> To bottom of note 
<Ctrl-F4>2 copy block 

<F7> Exit from footnote 
<shift-F3> Switch documents 
<CR><CR><Space> Separate this entry from last 
<ctrl-F4>5 Retrieve text 

<Home ><Home><Down> Go to bottom 
<shift-F3> switch documents 
<Alt-F19>FNEXEC<CR> Re-invoke FNEXEC 
<ctr1l-F19> End macro definition 





Figure 1: Two macros that allow you to write and edit footnotes in WordPerfect. 


notes as they will appear after printing, 
you can’t edit on the preview screen. Inad- 
dition, preview has trouble with large doc- 
uments on a dual-floppy system. [Word- 
Perfect creates the preview in a disk file, so 
you need available disk space when you 
preview a document.—N.J.R.) The note 
edit screen displays only one note at a 
time. 

My solution is a macro set that displays 
all notes at once in Doc 2. After I retrieve 
the document as Doc 1, I invoke the macro 
SEENOTES. SEENOTES sets up Doc 2 
and chains to the macro FNEXEC, which 
is itself a repeating chain. When the macro 
finishes, simply switch to Doc 2 to view all 
of your notes. You can now edit a note in 
its proper context, cutting and pasting to 
Doc |’s note edit screen to register 

| changes. The two macros you need are 
shown in Figure 1. 
Josh Divack 
Decatur, Georgia 


This macro system creates a second docu- 
ment for you consisting of your endnotes 
alone, in order and numbered. You can 
print this document, save it, edit it, what- 
ever you please. Do realize, however, that 


original document unless you cut them 


from Doc 2 and paste them back in. The 


the changes you make do not affect the | 


main benefit you get is the ability to swap 





a This macro system 
creates a second document 
consisting of your 
endnotes alone. 

quickly between the document containing 


all your notes and the context of the origi- 
nal document. —Neil J. Rubenking 





SHARE YOUR POWER 

Tell fellow users about your latest techni- 
cal tips for hardware and software applica- 
tions (other than spreadsheets, networks, 
languages, or DOS) through Power User, 
and we’ll pay you $50 or more for your 
trouble, plus an extra $25 if you submit 
your letter on a disk. If you send a disk, 

please include a printout. Mail your contri- 
butions to Power User, PC Magazine, One 
Park Avenue, New York, NY 10016. GE 
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IGREAT SOFTWARE | 


| MODEST PRICES | 
$6 per disk 


UTILITIES 
#608 Auto Menu: Create your own easy access 


menus ie eke 5 
: #273 Best Utilites: Collected from our best utili- 

bes. such as backscroll wherers, etc 

C #478 Hard Disk Helpers . 

C #610 Pack Disk: Handy fools for tle, floppy | and 
hard disks 

7 #631 Hard Disk Menu: DOS shell creates up to 10 
page menue ST neta rene 

ai Protect/Unprotect: Copy certain “Gopy: 
protected disks 

COMPUTER EDUCATION 

C #105 PC-Professor: Learn beginning BASIC 

— #577 #678 C Tutor: Socmprshensiians tutorial to C 
language 

0 #010 Chasm: Leam ‘Assembly 

C 8417 A.D.A, Protog. Learn a ‘bth generation lan- 
guage 

GRAPHICS 

(Require CGA or EGA) 

O #701 #702, #703, #704 DANCAD 30: Advanced 
computer arded design in three dimensions and 
animation $24 

0 9344, kod PC-Key Oraw: Graphics and presen- $12 
taton 

C #762 Thee 3-0 Drawing: Wire trame modeling 
design (CGA) 

© #828 Edraw: Draw schemancs, poche pramed 
cereus. ene ee 


I 
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8 ees oes 


de 


0 4575 PC-Stock: Track and evaluate stock tranda 
(req_cotor) 

0 #237 PC-General Ledger: Written bya financial 
manager. 

COMMUNICATIONS 

0 #310 Q-Modem: A favorite. lets your computer 
tslk via phone |. $12 

0 #499 Procomm: Extremely versatila telecom- 
municatons ... 

DESK ORGANIZERS 

O1#405 PC-Deskteam: Memory resident alasm 
clock, calculator, calendar, dialer and more! . $6 

2 #728, #729 Homebase: Better than Sidekick! 
Memory resident and loaded with features $12 

DATABASE MANAGEMENT 

Cl #830, #831 Wampum: Comparable to dBase lll (re 
hard disk). $12 

O #253 3x5 Card: Neat casebase tor ieoping | ack 
ofthings. 6... 

BUSINESS MANAGEMENT 


0 #687 #688, #689 Prospect: Sales leads tracking. 
tuckler files, expense reports, mailing labels, elec- 


tronic rolodex $1é 
O way Purchase Order System: Ener and print 
POs, vendors $6 


WORD PROCESSING 

D #480 PC-Outline: Like Thinktank — organize 
your thoughts kk cece cece anes $6 

QO ea forms Package: Greate your own mas- 


o pens Form Letters: Good vanety of business let 
ter formats $6 
SPREADSHEETS 


Lotus Work Sheets 
ha o ano instacalc: Full featured and memory resi. 
] CONT OR perce sh vee ss center a asics v4 % 


Please send information on CO-ROM 
O11 YEAR PC-SIG MEMBERSHIP .......... $ 2000 
| | ($38 Foren) (Includes crectory bunonthty magazine and more } 


I] SPECIAL OFFER 
I] Any 5 Disks plus 1-Year Membership 
I Only $39 (include $4 sipping & handling} 

I Most programs have documentation on disk and request a 
| I donation from salished users Please add $4 postage and 


handing per order ($10 foreign) — Cahforma residents add 
| state saies tax 


| Total Enclosed $___ by C1 Check 11 VISA 1] MC 
Card No, —___ 

I Exp. date__ Stgnature__ 
Name 

| sees 





ty __ State. Zip 
| Dealer Inquiries Invited 
I ive SIG To order, call 800-245-6717 
Seder) (1 CA 800-222-2996 
. For lechnica) questions or jocal 
orders: (408) 730-9291 
1030D East Duane Avenue Sunnyvale, CA 94086 
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Dialog 


Business Connection: 
How to Go From 
$500 to $15.5 Million 






















n 1976, with three partners and $500, 

Ann Winblad founded a small software 

company. In 1983, they sold their 
company to UCCEL for $15.5 million. Her 
career has been extensively reported in 
FORTUNE, MONEY, COSMOPOLITAN 
and SCIENCE DIGEST. Now, as a San 
Francisco-based consultant, entrepre- 
neur and long-time Dialog customer, 
she discusses her use of the new 
Dialog Business Connection,,,. 


“Most business people don't use online information 
services, because they think those services are prohibiti- 
vely expensive. Or they think infrequent use means they 
have to re-study the manual for an hour before logging 
on. In either of the above cases, many businesses tend to 
cut corners. Sometimes, they cut the wrong corners. 


“The Dialog Business Connection is a corner no busi- 
nessperson can afford to cut. For less than the price of the 
average PC software package, your computer and modem 
could completely pay for themselves in one online session. 
Really. 


“When I am retained by a new client, Dialog’s databank of 
10 million businesses gives me a complete overview of their 
industry. My clients tend to spend significantly on proprietary 
market research. Frankly, | use the Dialog Business Connection 
to validate that research. 


“Because it’s menu driven, even the infrequent user can 
complete a Dialog Business Connection session in ten or fifteen 
minutes. From corporate intelligence on 
my client’s competitors to financial screen- 





ae less than the price of the average PC 
software package, your computer and modem 
could completely pay for themselves in one 


online session? 


“With the Dialog Business 
Connection, ! help my clients 
identify those needs, plan their 
strategy and execute their plan. 

It’s a good way to get started with 
Dialog (you'll be amazed to dis- 
cover their other knowledgebases). 
It’s also a good way to know 
your market better than your 
competition?” 

Your window to 10 million 

businesses is only a phone call 
away. You are cordially invited 
to try the Dialog Business Con- 
nection. For only $120 you'll 
receive the Dialog Business Con- 
nection package, including your 
own private password and credit 
for up to $100 of online time. You'll 
also receive Dialog’s own commu- 
nications software, DIALOGLINK™ 
which can save you connect charges 
by allowing you to create your 
queries before you log on. Your satis- 
faction is unconditionally guaranteed 
or we'll refund your $120. 


Catt 800-3-DIALOG today. 


ing of potential acquisitions or investments 
From detailed information on porerially 
new markets and recent trends to ae 


prospecting for their sales force. Before 

Meio ince eee PART OF THE WORLD'S LARGEST ONLINE KNOWLEDGEBANK 
SHfow do you turn $500 ins’S$15.5 3460 Hillview Avenue, Palo Alto, CA 94304 

million? Simple. You find a need and fill it: © 1986. Dialog Business Connection,, of Dialog Information Services, Inc., a subsidtary of Lockheed Corp. TRBA. 
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Speeding up Turbo Pascal calculations; finding the total bytes for a subdirectory in C; 
rotating prompt from BASIC; keeping FOR loops from turning into endless loops. 





BASIC 


SCROLLING MESSAGES 
Much of the time spent in a BASIC pro- 
gram involves getting a single key re- 
sponse from the operator in answer to a 
prompt. But while INPUT is a simple solu- 
tion, there are much better techniques 
available. 
| have written a subroutine (Figure !) 

that will display a message on line 25 of the 
video display, centered, and will rotate the 
message in *‘billboard"’ fashion. The rou- 
tine also accepts an attribute byte, so dif- 
ferent messages can be displayed in differ- 
ent colors. The message will rotate until a | 
key is typed. This key is then retumed to 
the calling program. The demonstration | 
portion of the listing (lines 10 through 270) | 
shows how to use the routine to display a | 
prompt for changing the screen colors. A | 
slight delay (DLY%) is provided in the 
program at line 401 1 | and may be adjusted | 
to suit. 

Hubert C. Borrmann 

Lillian, Alabama | 


This is strictly for use with the BASIC in- | 
terpreter, though it could be modified to | 
work with QuickBASIC and Turbo Basic 
by changing the DATA statements com- 
prised by the assembly language code. 
Note that the assembler routine is really | 
only printing the characters, and the string 
is being rotated in BASIC. Thus, the pro- | 
gram fragment in Figure 2 duplicates Mr. 
Borrmann’s routine and will work with 
any of the newer BASIC compilers. 
—Ethan Winer 


® ‘Demonetrstion of the subroutine 


60 

90 

100 
110 
120 
125 
130 
135 
136 
140 
150 
169 
170 
160 
198 
191 
195 
200 
218 
220 
230 
240 
250 
260 
270 
280 
290 
40a 
400 
400 
400 
409 
400 
400 
400 





‘Line - in -~ Motion BCB 6/87 
“MOTION. SUB” 

SCREEN @ : KEY OFF : COLOR 7,8 : CLS : FCOL% = 14 : BCOLS = @ 

ON KEY(1) GOSUB 220 : ON KEY¥(2) GOSUB 24@ : KEY(1) ON : KEY(2) ON 
ON KEY(3) GOSUB 26@ : KEY(3) ON 

eus="Line = in Motion’ 
LOCATE 4,12 : PRINT * <F1> chenges the foreground color 
LOCATE 6,12 : PRINT ° <F2> chsngee the bsckground color 
LOCATE 8,12 : PRINT * <F3> to quit this demonstrstion.*; 
LOCATE 14,12 : PRINT ° Type eny key : °; 

COLOR 14,0 : LOCATE 1,1 

PRINT CHR$(201); STRINGS$(76,205); CHRS$(167)7 

FOR X = 2 TO 23 

LOCATE X,1 : PRINT CHR$(186); : LOCATE X,80 : PRINT CHR$(166); 

NEXT 

LOCATE 24,1 : PRINT CHR$(2@0); STRINGS$(76,205); CHRS(168); 

LOCATE 1,24 : COLOR 3 : PRINT QUS; : COLOR 7,8 

TEXT$ = STRINGS(20,"=") + QUS 

‘TEXTS = STRINGS(20,196} + "MAKE uY DAY? 

GOSUB 40000 : LOCATE 14,26 : PRINT "<°; : COLOR 10 

PRINT RTRS$; 

COLOR 7,8 : PRINT ">"? 
SOUND 700,1 

GOTO 199 

’ 

FCOL® = FCOL% + 1 : IF FCOL% > 15 THEN FCOL8 = @ 

COLOR FCOLt,® : LOCATE 4,5@ : PRINT FCOL%; : COLOR 7,0 : RETURN 
BCOLt = BCOLt + 1 : IF BCOL% > 15 THEN BCOLt = @ 

COLOR BCOL%,# : LOCATE 6,50 : PRINT BCOL%; : COLOR 7,0 : RETURN 
RETURN 270 

COLOR 7,0 : LOCATE 6,2 : SOUNO 409,1 : ENO 

’ 


= 
=; 


: COLOR 7,8 : PRINT* was typed ay 


’ 


6a 
81 
65 ‘Csll this subroutine in interpreted BASIC with Gosus 40090 
Lee Requiree : Text to be dieplsyed on line 25 in TEXTS 
V5.¢ The foreground color in FCoLt. 

20° The bsckground color in BCOLt. 

25° The key preeeed in RTRS 

3e° Hubert C. Borrmenn. (written in Auguet 1987) 


GOTO 40069 





Furnishee : 
by: 


(continues} 





Figure 1: A BASIC and assembler routine to provide a scrolling prompt message. 
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49040 ° The following veriebles ere elso used in this subroutine: SS eee 
40045 ' FLAG TEXT TEXT¢ xX& Y8 ATTRE DLY COUNTING BYTES WITH PIPES 

* Calls the machine lenguage routine : CALL TEXT ({ATTRt, TEXTS) 
( SQ E RS SS SE SSSSS SESE SSS SSS ESS SS SSS SSeS SSS SS sz=: 

WHILE FLAG = @ : 
TD 55 
: PDKE (VARPTR(TEXT#(@)) + Xt), Y¥% 


409508 
49055 
400608 
40065 
40066 
40067 
40878 
49071 
40075 
40078 
40998 
40981 
40095 
49086 


FLAG = 1 : DIM TEXT%(30) : RESTDRE 48070 
FDR Xt = @ 
READ ¥% 
NEXT xt 
DATA &H55, 
DATA &H1D, 
DATA &HO5, 
DATA &H32, 
DATA &H51, 
DATA &H8A, 
DATA &HB7, 


DATA &H59, 


SHSB, 
sHeB, 
GHDG, 
SHED, 
&HBT, 
anes, 
aHoG, 
GHE2, 


&HEC, 
&HTE, 
&HES, 
cHeB, 
&H80, 
cuB9, 
&HCD, 
SHES, 


&He2, 
6HO6, 
GHBA, 
&H7D, 
&HBA, 
6HO1, 
&H1B, 
&HS5D, 


SHTE, 
6HBD, 
SHDB, 
6HO1, 
&HB2, 
&HOO, 
SHFE, 
SHCA, 


6HO8, 
6H58, 
GHBA, 
SHBG, 
GHCD, 
6HB4, 
&HC2, 
&HO4, 


SHSA 
GH2A 
SHOD 
&H18 
&H19 
SHOD 
&H47 
SHOD 


40099 WEND 


40095 
49108 
40101 
40195 
49118 
49111 
40115 


Shpw§ = 
Print 


IF TEXT$ = "" THEN TEXTS = "22022202020 2e 22 eo Pe?” 
TEXTS = RIGHTS (TEXTS,LEN(TEXT$)-1) + LEFT$(TEXTS,1) 
ATTR’ = BCDLE * 16 + FCDLY 

DEF SEG : TEXT = VARPTR(TEXT%(@)) 
RTRS = INKEYS 

IF RTR$ = °° THEN FDR DLYt = 1 TD 40 : NEXT DLY% : 
RETURN 


CALL TEXT(ATTRt, TEXTS) 


GOTD 48198 
{Figure ft ends} 


"Phis is a scrolling message..." 
“Preas a key when you feel like it™ 


GetKey: 


XS = InkeyS 

Call Motion(Show$) 

If x§ = "" Goto GetKey 

Print “You pressed " Chr${34)} xS chr$(34} 


Motion(x$) Static 
Static P 

H = Pos(0)} 

v= CsrLin 

L = Len{x$} 
P=P+i1 

If P > L Then P = 1 
Locate 25, 40 -L \ 2 

Print Right$(x$, L = P + 1) LeftS(x$, P - 1); 

x! = Timer tdeley so the scroll isn’t too fast 
While xi + ‘change .1 for different scroll speeds 
Locate V, H ‘restore the cursor position 


‘remembers the position between calls 
‘save the current cursor position 


-1 > Timer +: Wend 


End sub 





Figure 2: A purely BASIC approach to scrolling messages on the screen. 


/* bytas.c 


finclude<etdio.h> int 
#include<stdlib.h> 


fdefine CHECKCOL 35 
fdafine OIRWIDTR 50 
To compile with Microsoft ¢ 4.0/5.6 char buffer[DIRWIDTH]; 
cl bytes.c 
To compile with Nicrosoft Quickc: mein{) 
cl /qc bytee.c { 
FILE *fp; 


long l,eccum = OL,fresspace = 8L; 
numfiles = 0; 


cher sizestr(10); 


(include<ctype.h> 


Af(i¢fp = atdiny) 





Mr. Ramesh Sauthauaut of Portage, Mich- 
igan, submitted a program, BYTES, that 
used pipes to make a DOS DIR command 
nore usefil, Mr, Sauthanain wrote that he 
often faces the probleui of havitig to niau- 
ually add up the total disk space used by 
the files in an individual directory. The 
DOS DIR conumand displays file sizes aud 
remnaiuitty disk space, but not the total ac- 
cumulated disk space used by all of the 
files ita directory listiug. 

His origitial program presetted a coui- 
plex solution to the problem, which 1 lave 
sitnplified here. BYTES, shown iu Figure 
3, isa filter writteu iC that reads a direc- 
tory listing piped to it aud pritits the accu- 
tnulated byte couut of the files listed. 

You can use BYTES by typing 


DIR | BYTES 


at the DOS prompt or itia batch file. Au 
example of the output of BYTES is shown 
iu Figure 4, 

The directory listing produced by 
BYTES is slightly modified to place the to- 
tal byte count directly under the byte couut 
for each file. The free space is placed on 
the uext line to keep the display compact. 

BYTES uses a DOS “‘pipe’’ to get its in- 
put. As DOS sends the output of the DIR 
comnnaud to BYTES, the program reads 
each line, looking for directory entries. By 
checkiug the character iu coluinn 35 
(CHECKCOL iu the listing; offset from 
columa 0, iu C fashion) for a colou, the 
time-staup part of a directory listiug cat 
be located, Wheu a directory eutry is 
found, the file size iu colina 12 (START- 
SIZE) is saved aud sumued. Theti the line 
is printed just like aty uormal DIR listing. 








/* point to etandsrd in */ 





fdefins FILE _CoL 
fdefine STARTSIZE 
tdefins ENDSIZE 
tdefine FREESPACE 
define ENDFREE 


exit¢.); 


/* get each line LA 
while( fgete(buffer, sizeof (buf fer)-1,fp)) 
fcontatues} 





Figure 3: The listing for BYTES.C that determines space used by all the files ia subdirectory. 
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af (buffer[CHECKCOL] == '1') 
¢ 


/* if chack oo] haa ':" o/ | 
/* we found sn entry / 


» hes 


P RODUCTEVITY 


atrnepy(sizsstr, ébuffer|(STARTSIZZ), aizsof (aizeatr)- Hye 





aizsatr[(sizeot(sizestr)-1) © NULL; printt(> ‘i * 9id bytes used in td CCIE: 
dfqL = atol(eizestr)) /* get sise oJ accun, numfiles); 
accum t= 1; 7* accumulates it o/ printft(*\n & 81d bytes fres*,freespsce);: 
} break; /* brask cut of loop o/ 
elas fe not a directory antry °/ ’ 
i ) 
7° af “Filer found o/ printf (*ts°, buffer); 
if{ tatencmp(ébuffer[FILe_coL],"File*,4) 46 accum) } 
{ e@xit«@): 
atencpy(sizsatr, buffer, siseof (sizestr)-1); y 
Sizestr( sizeof (sizestr)-1) = NULL; 
/* get numbsr of files  °/ 
numfiles = stoi(sizestr); (Figure 3 ends) 
Volume in drive C haa no label VAR 
Directory of C:r\WORD\LANGS\WRK\SYTES CH, CL, DH, DL t byte; 


<DIR> 
<DIR> 9-24- 7 
lle 3-, 
e015 o- 
1026 9-. 


9-24-87 = 8: 22p 
8222p 
11:21p 
11:22p 


1s21p 


BYTES ong 
BYTES Exe 
BYTES G 


-8 
10151 bytes used in 5 File(ay 


27703296 bytes free 


Figure 4: An example of the output produced by 
BYTES.EXE. 





If the line does not contain a directory 
entry, BYTES looks for the ''File’’ phrase 
in column 10 (FILE_COL), an indication 
that the listing is ending. The number of 
files and disk free-space numbers are read 
from the line and printed in the two-line 
format shown in Figure 4. 

BYTES uses the printf(), formatted- 
print function with the ''% 9ld’’ format 
string. This forces a total of nine character 
positions to be used and filled with spaces, 
ensuring that the columns are lined up. 

Note that BYTES expects a DIR com- 
mand without the [W parameter, which 
will not provide the file sizes. 

—Richard Hale Shaw 





TURBO PASCAL 


STUFFER CORRECTION 

There's an error in the program STUFF- 
ER, on page 520 of our November 10, 
1987, issue. The definition of the variable 
“‘buffer’’ is incorrect. The upper bound of 
the array and the statement IF tail = 
should be $3D, not $3C. Thanks to Ken- 
nethC. Beaudrie of Denver, Colorado! 
—Neil J. Rubenking 





ORDER FOR CALCULATIONS 

Even though the two expressions in Figure 
5 are functionally equivalent, Turbo Pas- 
cal will execute the second much faster 











time_in_ seconds : real; 


(*This way is slower:*) 


time_in_ seconds := (CH*360@.0)+(CL*6@)+DH+(DL/128); 


(*This way is faster:*) 
time_in_ seconds := (CL*6 


buffsr(ZNDFREE( © NULL; 
frasspace = atol(ébuffar[{FREESPACE)); 









/* get free apace number */ 


/* print results 





Q)+DH+ (3698 .9*CH)+(9.91*DL); 





Figure 5: Putting terms in optimal order can speed evaluation of expressions. 


than the first for a number of reasons. 

First, integer arithmetic executes faster 
than floating-point arithmetic. In the first 
expression the floating-point math comes 
first, which forces Turbo to do all of the 
calculations as floating point. By moving 
the integer arithmetic to the beginning, 
Turbo can execute part of the calculation in 
integer arithmetic before switching to 
floating point. 

Second, floating-point multiplication 
executes much faster than floating-point 
division. Therefore, instead of dividing by 
100 we multiply by 0.01. 

Third, the order in which variables and 
constants are specified makes a difference 
in speed. Just as it is easier for you to mul- 
tiply 1,234,567 by 89 than to multiply 89 
by 1,234,567, itis easier for Turbo to eval- 
uate 3600.0*CH than the reverse. 

Michael D. Babigian 
Elk Grove, California 


Putting your calculations in optimal order 
can certainly speed them up, as shown 
here. However, the most significant opti- 
mization you can perform on a Turbo Pas- 


cal 3.0 program is to convert it to Version | 


4.0. 1 was amazed at the speed improve- 
ment in both of the example expressions. A 
quick speed check showed TP4 three to six 
times faster. The optimally ordered ex- 





= The most significant 
optimization you can 
perform on a Turbo 





Pascal 3.0 program is to 
convert it to Version 4.0. 


] 
pression is still faster than the other, but by | 
a smaller margin. And in TP4, it appears | 
that the order of the operands makes no 
difference —Neil J. Rubenking 


FOR LOOP WARNING 

Forcing an exit from a FOR loop by as- 
signing the control variable a value greater 
than the test condition is a bad program- 
ming practice. Under Turbo Pascal 4.0, its 
effects are worse than ever. The code in 
Figure 6 seems to work fine under Turbo 
Pascal 3.0, but what actually happens is 
that the loop will repeat ten times no matter 
what. The assignment is ignored. In 4.0, 
your program will never get out of the 
loop. It’s setting count to 1], making it 12, 
then back to 11, endlessly. You can see 
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If You're Not Buying 
From eo 


HARD DRIVES 


Seagate 20 mb w/contr. ST225. Bt 
Seagate 30 mb w/contr. ST238 .... 299 





















































































ppp amieienh (i Seagate 20 mb for AT ST4026.... 450 
FX 86E 240 cps, 40 NLQ..... Seagate 30 mb for AT ST4038.... 489 PPAla 0; pacomak 
FX 286 E240 cps. 40 NLQ ... 43998 Seagate 40 mb for AT ST251......399 eae tla cr 
LQ 500 180 cps, 60 NLQ..... 3199 IOMEGA BERNOULLI F ; aa 
LO mbw/carditn; ae 1039 
EOIGSOMRN eee seotie 479H 20 mb weard..............55 LOST Bl Corefast. .... 
LO 1050 659 10 plus 10 w/card............ 1450 
Q1050 ............606. 20 plus 20 w/card............. 1925 
LQ 2500 324 cps, 108 NLQ... 8499 BERNOULLI PLUS .............. 3450 











EX 800 300 cPS, 60 NLQ..... 3994 BERNOULLI BOX 1154" DBA. ae 
EX 1000...... ae 469M 20 mbinternal.............. 5, Sos re ce 2.0, 8) Perspective. “sem de 
20 mb external w/card........ 1195 StDACK FIUS oc ceca cee cece css 
OKIDATA dual 20 mb external w/card..... OS Mates iy ee reine 
NS OM20ICPS Htc ne ee co clever 229 Sees Duara singles 5 /1998 Renee neenneereenes 
192 Plus 200¢Ps.......... 305 ual external/interna 169571305 ern eee ce wees ee rials 
193 Plus 200cPS.......... 439 @ Plus Hard Card 40.0.0... eee FF) Diller eeu ces cc tresses tesserae 


Plus Hard Card 20............ 
Priam 60 mb AT.............- 
Priam 43 mb AT. 


















292 Plus 200 cps, 100 NLQ.. . 439 








293 Plus 200 cps, 100 NLQ... 575 Managing Your Money 4.0...... 














































OAPI anOCPS. tae: 809 Microsoft Wordle Oi eccas veneane 229 
393 450 CPS ......... 005s 925 i geste ell 
Laser Line6............ 14508 Everex 1200/2400 int... Multimate Advantage Il......... 269 
TOSHIBA Everex 2400 external.... .. 24 MUltiplanc..,..c.cenmonererccs. cenit 119 
Hayes 1200/2400....... 279/419 BH Office Publisher ................ 589 
321 SL 180 cps, 60 NLQ..... 499% Migent Pocket Modem........... 169 MOffice Writer 5.0.......0000.0 259 
351 II 300 CPS, 100 NLQ...... 859 8 US Robotics 2400 direct internal ... 169 M Peachtree Il Complete .......... 





341 SL 180 cPS,72NLQ..... 659 
351 Color 2a0cps,100NLQ... 1025 


Ventel Half Card 1200 w/Crosstalk. ... 259 
Ventel Half Card 2400 w/Crosstalk.... 359 
VenteleliZ00"Pluses. ... remem: san oe 239 
Ventel 2400 Plus...... ...........859 HQuantro .....................08. 

the okay nee eae R Base System V1.1....... ...419 
Revelation ........6..es see eee 575 








3550/8850........ 725/1020 9 410.... eee ee 






nee Publishing ..... 




















entura 






PANASONIC Color 600T leseaanl 349 fg Volkswriter II... . 6... eee. 1 
1080i Modell Il .......... 185 PRINCETON Word Perfect 4.2 .. Z 





1091 Model Il ........... 199 MAXI2, ....-crreienne ee. Hoag cae mapa 
























extemal: cern upc ton 
IMONOISS OM rrcsccccpeiensiee cc scree ile 199 @ Genoa Galaxy 60 mb internal ... 799 
aa Color Display 8512.......... ... 449 external...........0.0.0...-.929 
dienes Color Display 8513................515 [J Archives 40 mb internal.........339 
Color 8 8514 ie cena oe ... 1150 JJ Sysgen Quic 60 internal......... 895 
ERA A TOMY oo NEC Multigyne ih 559 ERLEMMAls cc.0re. cies eopersisas.c ie OES 


NEC Multisync Plus........ p 849 
Magnavox RGB80. 


For Orders Call: 1-800-438-6039 
For Shipping Call: 404-860-6905, For Returns Call: 404-860-6899 
And In Georgia Call: 404-860-7364 
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fe, ey ha 
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You're Barking Up The 


Wrong 


Tree! 


PERSONAL SYSTEM/2 


Model 30 w/2 floppy... $1250 
Model 30 w/1 floppy 


3195 
3595 


4095 
4650 


3695 


386 Desk Pro 40/60/130 


$4599/5575/6950 


286 Desk Pro 
12 mhz 


Compag Port. 386 
Model 40 
Model 100 .... 

Compag III 

20mb/40mb... 


5999 
7399 


3695/ 
4195 











Me 


Pe 
oma 





TURBO XT 
8 mhz, 1 floppy, 640K, AT style key- 
board, game port, clock calendar, mono- 
graphics card, mono monitor.. $750 
Color System add $150 w/20 mb 
add $279, w/30 mb add $299 
CLUB AT 
10 mhz, 1.2 floppy, 1 mb Ram memory, 
hi res, monographics, monochrome 
monitor, clock calendar. $1195 
Color system add $150 
w/30 mb add $450, w/40 
mb add $399 


LAPTOPS 


NEC Multispeed.... $1410 
NEC Multispeed EL .. 1625 
NECMultispeed HD. . . 2299 


Toshiba 1000 ........ 810 
Toshiba 1200....... 2395 
ToshibaT1100 Plus... 1450 
Toshiba 3100....... 3169 
Zenith 2 Drive....... 1695 
Zenith 2/10 maq..... 2295 


AT&T SYSTEMS 


6300 
2 Drive System..... $1225 
20 mb System....... 1450 
30 mb System....... 1475 
Uparade to 640K...... 50 


Systems include Keyboard, Bit 
Image Graphics, Green Monitor, 
256K DOS, and On-Board Clock 
Calendar. 


AT&T Color Monitor ... 675 








GRAPHICS CARDS 


TI VGA 
EVEREX MICRO ENHANCED ... 
EVEREX THE EDGE 
GENOA SUPER HI RES 
GENOA SPECTRUM 
HECULES GRAPHICS 
HERCULES IN COLOR 
ORCHID TURBO EGA 
PARADISE Auto Switch 480 
QUADRAM EGA PLUS 
QUAD PRO SYNC 
SIGMA COLOR 400 
NEC GB-1 Multisync 
STB CHAUFFEUR HT 
STB Multi Res. 480x640 
OL DELUXE 


_ T Advantage w/128 
AST Advantage cera w/512K.. 


AST 6 PACK PLUS w/384K 
AST 6 PACK PREMIUM w/256K. .. 
AST 5251-11 PLUS Enhanced 


339 
EVEREX MAGIC CARD IIw/384K ... 
EVEREX MINI MAGIC w/o K ...... ; 


FAST 88/V20 w/Switch 
INTEL Above 286 w/512K 
INTEL Above PS286 w/512K 
INTEL Inboard 386 w/ Adapter 
IRMA BOARD II 

J RAM Ill for PC w/o K.. 
J RAM Ill for AT w/o K 

J LASER PLUS PC/AT .. 
ORCHID JET 386 w/adapter 
ORCHID PC Net Starter Kit 
ORCHID Tiny Turbo 286......... 





ORCHID Ramquest 50/60 pepe. 4659 


ORCHID Twin Turbo. 


MICE & MISC 


GENIUS MOUSE w/Dr. Halo .. 
MICROSOFT MOUSE 

w/PC Paint Brush............. A 
MOUSESYSTEMS MOUSE...... ’ 
LOGITECH MOUSE C7 Plus.... 
IBM SYSTEM Il MOUSE 
KODAK Data Show Se Cooling Fan . 
MICROFAZER w/8K 
MICROFAZER 1] w/64K 
MATH CO-PROCESSORS 
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3241-E Washington Road © Martinez. Georgia 30907 


Incorporated as Georgia Micro 





CIRCLE 481 ON READER SERVICE CARD 





PRODUCTIVITY 


@ LANGUAGES 





FoR count := 1 TO 1@ DO 
BEOIW 
iF short_cirouit_condition_existe THEW 
count rm 11; {<== WRONG!) 


a It’sclearenough—if 
you need aloop that you | 

Figure 6: A bad, i clice that’ 
ean break out of, Uae 2 even worse in Turbo Pascal 0. ie 4 
REPEAT or WHILE. 


do_something_ important 
END; 


terrific feature! If you use loops like this: 





x := 0.9; 
WHILE x < 1999999.8 do 
this effect by putting a **WriteLn(count)” BEGIN 
statement inside the loop. some task; 
Better programming would use While M i= x + 1.0 
or Repeat loops. For speed, use *‘Inc END; 


(count)”’ under 4.0 instead of ‘‘count := 
count + 1°’ in such loops. If you really | rewrite them like this: 
must force a FOR loop exit under 4.0, set | 





the control variable exactly equal to the test FOR x := 1 TO 18989999 DO 
condition, not beyond. BEGIN 

Note that LongInt variables can control some_task; 
a FOR loop in Turbo Pascal 4.0. This is a END; 








| I've found that using LongInt variables is 
much faster than using any type of real 
variable. 

Mike Caro 

Huntington Park, California 


The Jensen and Wirth Pascal User Manual 
says, ''The control variable . . . must not 
be altered by the FOR statement."’ That's 
clear enough—if you need a loop that you 
can break out of, use a REPEAT or 
WHILE.—Neil J. Rubenking 


SPEAK YOUR LANGUAGE 

Share your knowledge of BASIC, C, Pas- 
cal, FORTRAN, and COBOL with Lan- 
guages readers, and we'll pay you $50 or 
more for any tips we print, plus an extra 
$25 if you submit your letter on a disk. If 
you send a disk, please include a printout. 
Mail your contributions to Languages, PC 
Magazine, One Park Avenue, New York, 

NY 10016. Pe 





BASIC Programming Tools 


There’s nothing basic about these professional programming utilities. 


Whether you're a seasoned expert or Just starting out, we can help 
you create programs that run faster, work harder, and simpiy iook 
better. We have bultt our reputation on customer satisfaction by pro- 
viding expert advice and quality technical support. Ali Crescent 
Software products include source code, demonstration programs, 
ciear documentation, and a 30-day satisfaction guarantee. 


@ OBase is a superb screen designer and full-featured relational 
database. Because we Include complete BASIC source code, 
QBase can be customized to suit your needs. Besides Its database 
capabillties, QBase is outstanding for creating custom titles, help , 
screens, and product demos, and includes a versatile slide-show 
program. $99 

new! 
@ QBase Report enhances OBase by generating reports with multi- 
ple levels of sorting, automatic record updating, browsing, and 

transaction posting. As a speciai bonus, QBase Report Includes a 

compiete, ready to run, time biillng application for computer 

professionals. $69 


®@ QuickPak contains more than 65 essential routines for BASIC pro- 
grammers. inciuded are programs for windowing, access to DOS 
and BIOS services, searching and sorting string arrays, creating 
pull-down and Lotus™ menus, accepting data Input, and much 
more. QuickPak is joaded with examples and tutorial information, 
and comes with a ciever tips and tricks book, plus The Assembiy 
Tutor — a complete guide to leaming assembly ianguage from a 
BASIC perspective. $69 


; a 
ne ew! 


x 


ae amie ne 
a ec course We acc: 
joping and handling. $10 ovemight and fh, 


Separate versions are avallabdie for 


Geraieeboastarh es 


CIRCLE 360 ON READER SERVICE CARD 


Po ale 


Fd ; 
a 


® By Customer Demand — 
QuickPak I} More than 30 
additional tools, Including 
disk and printer tests to elim- 
inate the need for On Error in 
your programs, and a multl- 
line text input routine that lets 


you put a note pad with full 
word wrap anywhere on the 
= screen from within your pro- 


2 grams. Other routines inciude 
binary fiie access,more menus, 
multipie screen save and 
restore, continuous time display, 

automatic box drawing, and 
much more. (Avaliable for use 
with QuickBASIC only). $49 


® GraphPak is an extensive coilection of routines for dispiaying line, 
bar, and pie charts automaticaily within your programs. it will 
create 3-D charts with manual or automatic scaiing, titles and 
legends in any size or style, as well as scrolling and windowing in 
graphics. GraphPak aiso comes with a sophisticated font editor for 
customizing your own character sets. $69 


| CRESCENT SOFTWARE 


64 Fort Point Street, East Norwatk, CT O68SS @ (203) 846-2500 
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@ ROBERT L. HUMMEL 


PRODUCTIVITY 


PC TUTOR 


Avoiding ANSI prompts that lock up your printer; compatibility rules for two-monitor 
systems; checking whether your drive is ready; printer port address assignments. 


My discussion of printer port assignments 
in the Deceinber 8, 1987, issue contained 
one small but importaut error. 1 explained 
that there are three base port addresses re- 
served for parallel port devices: 278h, 
378h, and 3BCh. | reversed, however, the 
order in which those addresses are 
Scanned by the BIOS and assigned as 
LPTx. The fifth paragraph should have 
read as follows: 

Let's assuine you have only one paral- 
lel port adapter card, configured to re- 
spond to port 378h, installed in your sys- 
tein. That card will be available as printer 
1. Uf you install a second adapter, config- 
ured for 278h, your original card will still 
be printer 1, and the new card will be 
printer 2. But if the second adapter card 
you install is configured for 3BCh, it will 
become printer 1, and the old card will be- 
come printer 2. 

My thauks to Autoine Karam, of New 
Bedford, Massachussetts, for bringing this 
to my attention. Mr. Karam sent a table 
that shows the possible coinbinations of 
port addresses and their resulting assign- 
ments. I've reproduced it here as the table 
“DOS LPTx Assignments.”’ 


MULTIPLE MONITORS 

I have an EGA board with an Enhanced 

Color Display on my IBM PC AT. If I 

wish to install and drive a second monitor 

concurrently, what are my choices? 
Richard G. Estock 
Colonia, New Jersey 


The rule of thumb is one color and one 
monochrome system per computer. In 


your case, you can only install a@ mono- 
chrome monitor with a monochrome 
adapter. Here's why. 

The original IBM PC supported simul- 
taneous operation of two display types, a 
Monochrome Display Adapter (MDA) and 
a Color Graphics Adapter (CGA). Thus, 
an MDA driving a monochrome monitor 
and a CGA driviug a color monitor can be 
installed in a single PC without conflict. 
This is due to two important factors. 

First, the video memory used to store 
the data that make up the screen images is 
assigned different physical addresses for 
the two adapters. The MDA is allocated 
32KB, starting at BOOO:0000, Of that 
| 32KB, however, only the first 4KB is 
used—enough to store one screen of text. 
The CGA video memory, located at 
B800:0000, is also allocated 32KB, all of 


DOS LPTx Assignments 


Printer neme sssigned by DOS 


mm #£« 


278h 
378h 
3BCh 
378h 
38Ch 
38Ch 
3BCh 


278h 
278h 
378h 
378h 











which may be used when operating in 
graphics modes. The video inemory is lo- 
cated on the adapters themselves, with the 
exception of the PCjr, which uses system 
memory. Adapters whose video memory 
overlapped would cause both displays to 
become scrambled. 

The second importaut factor is the 1/0 
(inputloutput} port address at which the 
CPU communicates with the nvo adapter 
types. Devices in the PC use lO ports as 
gateways through which data and instruc- 
tions pass as they travel to and from the 
CPU. Like memory locations, ports are 
identified by an address. The video subsys- 
tems are allocated ports 3BOh to 3BFh for 
monochrome and ports 3DO0h to 3DFh for 
color. 

The Enhanced Graphics Adapter 
(EGA) can be configured (using DIP 


Port address combinetions 


278h 


This table can be used to determine the LPTx designation that DOS will assign to any 
combination of parallel port devices. Find the row that lists the ports installed; 
the column heading will show the device name above each port address. 
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s Although the EGA can 
_be configured to respond 
as a monochrome or color 
board, two EGAs cannot 
be ina single system. 


switches on the card) to act as a color or 
monochrome display card. The setting of 
the DIP switches determines to which port 
and video memory addresses the card will 
respond. The EGA can therefore be substi- 
tuted for one of the other cards as long as 
the monitor type (color or monochrome) 
remains the same. 

Although the EGA can be configured to 
respond as either a monochrome or color 





PRODUCTIVITY 


board, two EGAs cannot be installed in a 
single system. This is because, in addition 
to the assigned ports, the EGA uses ports 
in the range from 3COh to 3CFh. Thus, 
two EGA systems in the same PC would 
conflict. The EGA card does contain a 
jumper to move the card addressing from 
3xx to 2xx, but no current BIOS supports 
this alternate addressing. 

The following table illustrates your 
choices. 


Primary Secondary 
MDA CGA or EGAI/color 
CGA MDA or EGA/mono 
EGA/color MDA 
EGAimono CGA 

CHECKING DISK STATUS 


How can a batch file determine whether 
the A: drive door is open? Or, more to the 
point, whether a disk is installed and 
ready? Can you provide a utility which sets 





DOS’s ERRORLEVEL so that a batch file 
can decide whether to try to read/write files 
ona floppy drive? 

Dan Glisson 

Boston, Massachusetts 


it's really a shame that DOS doesn’t pro- 
vide a full-featured batch language for 
creating more-intelligent batch files. How- 
ever, as you suggest, ERRORLEVEL can 
make up for at least some of DOS's short- 
comings. Figure | shown on the following 
page lists a short program you can create 
with DEBUG that will return the status of 
any disk drive in your system. 

To create the program DSKREADY 
.COM, make sure DEBUG is in your cur- 
rent directory or in a directory accessed by 
your PATH command. Then, simply start 
DEBUG, and type in the instructions ex- 
actly as shown in Figure 1. Be sure to in- 
clude the blank line—just an <En- 
ter>—just before the RCX command. To 





“EasyLan is castiron reliable...” 


f you own two or more PCs, then you 
eed EasyLAN to share printers, plot- 
ters, data and disk drives. FasyLAN is the 
network that provides you with 90% of the 
functions of expensive LANs at a fraction 
of the cost. 


“It does all you need, why spend more! 
EasyLAN is the ultimate example of 


practicality in local-area networks.” 
PC Magazine 





its 
@ EasyLAN shares printers, plotters, data 





What all the experts say 
about EasyLAN, 


“EasyLAN is cast-iron reliable... 
EasyLAN was the easiest zero-slot LAN 
to set up of all those we worked with.” 
PC Magazine, June 23, 1987 


“The capability of getting real value from 
Shared devices, parlicularly printers, is 
well-supported in Easy: 


“Given the obvious ulility, low cost, and 


lack of need for technical attention, a 
network, like EasyLAN, clearly offers a 


and disk storage solution for many workgrou 
® Supports up to 18 PCs, compatibles or | pice ae ” al 
PS/2s Business Software, June 1987 
& Automatic print spooling to your PC's The EasyLAN 2-PC LL 
hard disk removes buffer limitations starter kit is $2 19.95 “(BasyLAN }... unlike full-scale systems, 
= PCto PC file transfer Order Today and receive EasyCALENDAR ts easy to install and mainiain, and 
@ Performs in the background FREE, A $99.95 valuel! requires little training for anyone who's 
& Easy to install au : already familiar with MS-DOS.” 
@ Easy to operate Call (800) 232-7729, ext 25 Personal Computing, June 1987 
8 NETBIOS (800) 835-1515, ext 25 ~ S e 
‘ ‘ ‘ ‘The value ts high 22:22.” 
@ PBX Support for orders, configuration assistance, prices, InfoWorld Report Card 





® File exchange between 514” & 3%" disks brochures and article reprints. 


Server Technology, inc. 140 Kifer Court, Sunnyvale, CA 94086, USA Telex: 5106003481, FAX: (408) 738-0247, Telephone: (408) 738-8377 
CIRCLE 128 ON READER SERVICE CARD 
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N DSKREADY .COM 
A 106 

OR AL, AL 
#117 

AL, [985C] 
AL 


INEZ 
MOV 
DEC 
MOV 
XOR 
MOV 
INT 
JB 

XOR 
MOV 
INT 


Cx, 9001 
Dx, DX 





Figure 1: A program to include in .BAT files to 
check the status of a disk drive. 


use the progrom, just put the line 
DSKREADY d: 


in your batch file, where d: is the drive you 
wish to test. 

Much of the function of DSKREADY 
depends on some nice little extras that 
DOS performs for us whenever it loads a 
progrom. For exomple, if the first orgu- 
ment ofter the progrom name contains a 
drive specifier, DOS will check to see if it 
is valid. If not, the AL register is set to 
FFh. If the drive letter is valid, AL will be 


DSKREADY 
ERRORLEVEL Codes 
0 Disk Is ready 


2 Drive not ready 
(No disk or door open) 


General failure 
(Disk not formatted) 


Drive does not exist 


12 
255 


zero, ond the number of the drive (A=1, 
etc.) will be stored ot offset 5Ch in the 
PSP, the stort of the first File Control 
Block (FCB). Ifo second orgument is pre- 
sent and contoins o drive specifier, the ac- 
tion is the some except the AH register is 
used, ond the second FCB, locoted ot 6Ch, 
is used. 

If an invalid drive is specified, 
DSKREADY will return with ERRORLE- 
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VEL set to 255. If the drive is valid, the 
DSKREADY.COM program attempts to 
read a sector from the drive in question. 
Unlike the other DOS functions, INT 25h 
ond INT 26h don't generote the ‘‘Abort, 
Retry, Ignore?’ messoge when o disk er- 
ror occurs. Insteod, they return error 
codes directly to the colling progrom. 
These error codes are then passed to the 
batch file when DSKREADY terminotes. 
The toble ““DSKREADY ERRORLEVEL 
Codes'’ lists the volues returned by 
DSKREADY ond the meonings associoted 
with them. 


PROBLEMS WITH ANSI PROMPTS 

1 use the ANSI.SYS driver to add color to 
my screen by using the following 
PROMPT command: 


PROMPT $e(31;40;m$n$gSe[ 32; 40m 


This gives me ared ‘‘A>’’ and green text. 
I have placed this command in my AU- 
TOEXEC.BAT file to automatically load 
it each time | start my computer. 

Now for the catch. Whenever | issue a 
Ctrl-PrtSc command to echo screen output 
to the printer, normal output (e.g., a DIR 
listing) prints just fine. But when the 
prompt reappears, the printer locks up and 
will not take another command until you 
cycle the power or reboot the computer. 
The printer works fine as long as I do not 
issue a PROMPT command with the $ef 
String in it. All the prompts that are listed in 
the DOS manual work fine. Can you ex- 
plain this? 

James Hodges 
Palmersville, Tennessee 


This is one of those problems thot con be 
very aggrovating. The Ctrl-PriSc function 
(which can also be toggled with Ctrl-P) 
causes every character that is sent to the 
screen using a DOS function to also be 
sentto the printer. This is greot for logging 
DOS or DEBUG sessions. 

The ANSI.SYS driver con be used for 
screen and keyboard control at the DOS 
level. Instructions are passed to ANSI by 
including them in the output stream pref- 
oced by the sequence ESC[. When ANSI 
Sees these two charocters, it interprets the 
following charocters os instructions. A 
populor way to pass commands to ANSI is 
vio the prompt command, When doing so, 


the ESC charocter is represented by $e. 
Unfortunately, most printers olso use 
the ESC charocter to signal instructions, 
so if your prompt has o $e in it, and Curl- 
PriSc is on, the possibility of conflict ex- 
ists. The ESC ond following characters 
will be sent to the printer, possibly causing 





= Unfortunately, most 
printers use the ESC char- 
acter, so if your prompt 
has a $e and Ctrl-PrtSc is 
on, the possibility of 
conflict exists. 


itto go intoo different mode, shut down, or 
signal back an error ond woit for o reset 
code. 

A lot of stopgap measures could be im- 
plemented, like filtering oll ESC codes out 
of the printer stream, but then legitimate 
instructions couldn't get through. So, un- 
fortunately, the simplest solution is to give 
up either the $e in your prompt command 
or Ctrl-PriSc. If, however, you con live 
with partiol color and the inconvenience of 
having to accosionally run o batch file to 
re-color your screen, you con split your 
prompt into two parts, thus: 


PROMPT $e[31;48;m 
PROMPT $n$g 


The first line sets the screen color, and the 
second sets 0 normal prompt. Put both 
lines in o batch file ond run it whenever 
you need color. 


ASK THE PC TUTOR 

The PC Tutor solves practical problems 
and explains points of general interest | 
about using your hardware and software 
more productively, and answers basic 
questions about DOS and systems in gen- 
eral. To see your questions answered here, 
drop a line to PC Tutor, PC Mogazine, 
One Park Avenue, New York, NY 10016. 
We’re sorry, but we cannot answer ques- 
tions personally. Pc 
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4 ® We liked UNlock MasterKey, 





m@ COPY PROTECTION 


RUN YOUR PROGRAM _ON ANY HARD DISK 
UNLock MasterKey Removes 


Copy Protection from 
140 PC Programs 


The new UNlock MasterKey | B+ and D+...and more than an 
“copying” disk hy TranSec and | additional 100 programs. It isin- 
best selling UNlock Alhums A+ _ tended for the user who wants 
and D+ allow you to quickly and | the best and most comprehen- 
easily make unprotected DOS sive copy-busting program 
backup copies of more than 140 _ availahle. 
popular original PC programs. MasterKey has the ahility to 
Your original disk is un- break more than 140 specific 
changed and the unprotected menu listed programs. In addi- 
backup copies perform exactly tion you can take protection off 
the same as the original, as do programs not listed in the 
copies of these copies. menus hy using generic routines 
UNlock copies run on any for the PROlok, SUPERIok and 
hard disk, including Bernoulli EVERlock protected programs. 
Boxes. No original key disk is With UNlock MasterKey an 
requiredin Drive A. Youcanalso analyser will tell you if the disk 
run on a RAM disk and conven- __ is protected hy either PROlok or 






























iently copy DOS 5 1/4" programs SUPERIok, so that you can sim- 
to 3 1/2” diskettes. ply apply the proper UNlock lib- 
erating routine. Even many pro- 
grams using hardware protec- 
tion schemes can be unlocked. 
While other copiers will make 
copies of some programs, only 
UNlock removes copy protection. 
Backups don't require tedious 
uninstalls, and reorganizing | 
your hard disk does't result in 
your software calling you a thief! 
To order call 1-800-423-0772. 


° 
Take protection off 
programs not listed by 
using generic routines. 
e 


New UNlock MasterKey is | 
TranSec's most comprehensive 
copy protection removal pro- 
gram. It unlocks all the pro- 
grams in TranSec’s Alhums A+, 

$159.95 


3 cy 
UNLOCK MasterKey ,. occsnean tyre eon 
MaeterKey unlocks the programs in Albums “A” Pius and "D” Pius and those below: 


(2.2) + Autocad Etn & Win (2.5x) - Bancstar- Basic-2C Runtime Package (2.00.04 
& 12/12/86) - Balance of Power ‘85 + Cadkey (2.11.01, 3.01)  Cacvance (1.10, 1.20. 1.30) 
+ Computer Aided Planning (CAP) 12/15/86 « Cadvance DXF Translator « CAP (3.00) « 
Chessmaster 2000 (36) «Courtracting System (2'2) «CP2A (5.8)-DAM Busters ('86) «Data 
Highway Diagnostics (1.3) « Database Manager ti (2.0, 2.02) + Diagram Master (5.1) « 
Diagraph (3.3, 3.4.1, 3.5) « Discovery Litigation Support (2.3, 2.36, 3.0) » Disk Optimizer 
(1.4, 1.5) « Erunaced (1'108) » Escribien (2, 2.0A) « Financial Analysis for Farmers (6.0) > 
Financial Profiles (1.5, 2.2,2.3)- Fund Master-TC (3.5) GSS Arab World(1.36A)>Harmony 
(2.35, 3.00) « 15M Drawing Assistant (1.0) « 1BM Graphing Aselatant (1.0, 2.0) « IBM 
Planning Assistant (1.0) ICSI interactive 12 Program (1.11) > insserch (1.02) « Insmark 
(4.03E) « Interceptor {V (1.0A,1.0B) » intercom 102 (2.30S,4.14) « Kampigruppe ('85) + 
Maintenance Anaiysis System (4.00) « Magnetype (1.4) - Mapmaster (6.0) - Mean 18 Golf 
(86 )+ Oinitab (5.1.1) » Multitingual Scholar (2.9) - Multilingual Seribe (2.9) - Paradox (1.0) 
pee 0) PC Emulator (1.03) » Petrocaic (85) PCATE (3.3n-4) «PC FOCUS (1.5, 2.0, 4.5) 

PC information System (9.21) PCLINK (1.0) « Pfs:Access (84, C)« Pfs:File (Tandy B,C) 
» Pfe:Graph (Tandy, B) » Pte:Pisn (Tandy, 8, C, 2.00) ° Pfs:Report (Tandy, 1.00, 1.00.00, B, 
C) » Pfs: Write (Tandy, 1.00, 1.01, C, 2.00) » Picture Perfect (3.3, 3.5) » PLC-2 Ladder 
Logistics (2/11/87) « Pluto (84) « Print Master (1.1P) - Print Shop (Early ‘85, Late '85, '86) « 
Pro-Cite (1.2) « Quicken (64) « Real CICS (1.10) » Real Estate Appraisal System (37) « 
Redboard » Residential Appraisal Processor (R&C) - Sereenio for Cobol (2.0) » Sidekick 




















(1.568) « Sketch Processor (SSK) « SMARTWORK (1.0 1.8-10, 1.1, 1.2.3.,7) > Seftbol Ml 
Runtime System (2.11 ) (11) + Softbridge Financial Planner (2.1) © Business 
Systeme (3.01) « Spotfight (1.0) « SPSS Statistics for the IBM PC (1.1) Star Trek: The 
Kobayashi Alternative - Superpage « Stetat (2) » Tango PCB Layout System (3.03, 3.04) 
Tango Route (1.10): Techsonix Digitizer (2.6é)-Taylor Allen Bradley Programmer (6.19) 
+T-Bond Trading System (84) ° Tencore Authoring Sustem (3.00 Beta) Toatex(1.5)-Type 
1 (Broderbund) (87) - Universal Lite Pers. Prop. System (6.4N) > Versatile Report System 
(2.31) + Video Store Manager (86) - What's Best (1.1)> Westinghouse Numa Logic (2.1, 3.0) 
+ GENERIC PROLok Unlocker » GENERIC PROLolk Classic > GENERIC SUPERLok 
Unlocker » GENERIC HardDisk SUPERLok » GENERIC EVERLOCK Unlocker 















UNIock is avaliable for 18M PC, XT, AT and compatibles with at lenet 256K and DOS 2.1. 





from TranSec Systems, because 
it doesn’t copy software, 
it removes copy protection | 
and that’s what we want. | 
We also liked the speed at which 
it removed the copy protection and 
the informative documentation 
that accompanied the package. 
UNlock MasterKey is simply the 
most elegant of those we tested and 


is well worth its $159.95 price. 
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UNlock MasterKey 


EDITOR'S CHOICE 
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UNlock MasterKey 





UNLocKk- $79.95* 
Album “D" Plus 


Lotus 1-2-3 (1.4, 14°.2.0,2.01) 

IBM Wi Assistant (1.0, 2.0) 

rn Fwratin Assia herd 
istant (1.0.20) 

Graphwriter (43, 43.1) 

Relia Cobol (12,20) 

MultiLink Malvanced (3.02, 3.03) 

GBASE Ill & dBASE Iii PLUS (1.0) 

Fra Land Ul (1.9) 


Microsoft Word (1. 15,20, 201) 

Lotus 1-2-3 (1.4, 14°, 20, 2.01) 

Seresmneaiit [onus 1-2 Repart Wee 
master (5.03, 5.05, 5.1) a {1.0) 

Fastback ood Mor DoubleDOS (an, 

Hervard Total Project 1.10) 

ThinkTank (2.0, 2.1) Money (Ay) 

Dottars & Sense (2.0) ThinkTank (20, 2.1) 


“Add $4.00 shipyhandiing. Foreign orders $10.00 





CHOICE OF THE CRITICS! More than 40,000 
Ler iste) ook hag two Copies Soid! 
works, and works sii fo quicidy 
mc TRANGEC 
copies. Christopher O iy . 
BYTE tri tases UNLOCK 
pated wort tot ae canoe ORDER TODAY TOLL FREE: 
Giaammeesmn Leaner eel 
grata anos Dos oe Rosch Cz ee 


(Al softwere produc names and trademarks are the sole property of ther respective owners. 
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Downloading files from the IBM System/36 to a PC; problems with running a Novell server 
using DOS 3.2; lowering the cost of networking without sacrificing IBM compatibility. 


SYSTEM/36 FILE TRANSFER 
Transferring data from the popular IBM 
System/36 minicomputer isn't always 
easy. Here Thomas Lewis offers insight 
and hints on the process. 


In your reply to Vivek Chanmugan in the 
December 22 issue regarding download- 
ing of data files from the IBM System/36 
to a PC, you may have missed the actual 
question. | think the key to the question is 
the word packed. In this case, the word 
most likely applies to the storage of numer- 
ic values in such a way as to use roughly 
half the normal space. This is done by 
eliminating the **zone’’ nibble (half-byte) 
for numeric items and compressing the 
data to two digits per byte. The sign is car- 
tied in the low-order nibble of the right- 
most byte of the field. 

The problem with such data is that EBC- 
DIC-to-ASCII conversion can yield some 
strange results because such data is not 
clean EBCDIC to start with. Since the 


) technique is widely used for numeric items 


in both the IBM mainframe (S/370) and 


mini (S/3X) worlds, it is common for a 
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special extraction program to *‘unpack”’ 
and insert decimals and signs in the data 
prior to downloading and translation. 

1 don’t recommend it, but since your 
correspondent is forced to rekey from 
printed reports, it is possible to download a 
report from the Systenv36 using the fol- 
lowing steps: 

I. Print the report on the Systen/36, 
placing the output on hold in the print 
spool (use PRIORITY-O in the printer 
statement for automatic hold). 





2. Use the COPY PRT procedure to 
copy the spool entry to a file; then you can 
release the report to print or cancel it via 
this procedure. 

3. Download the resulting file. It will 
contain a header record and some format- 
ting information at the beginning of each 
record (print line). The records will be the 
report lines themselves, including heading 
lines and spaces between fields. It’s not 
pretty, but this technique can be useful. 

If this method doesn’t work, your corre- 
spondent will have to convince his pro- 
grammer to develop an extract program to 
write the needed data with delimiters, 
signs, and decimals. 

Thomas Lewis 
Clinton, Mississippi 


ECONOMICAL IBM COMPATIBILITY 
We certainly enjoy your column and sub- 
scribe to PC Magazine for that reason. 
Here are our questions: We are installing 





# A hub is not required 
for the IBM PC 
Network Baseband 
Adapter, whose 

cards and wiring help 
keep costs low. 
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IBM Doctor's Office Manager software - 


under the IBM Token-Ring Network with 
IBM hardware without a dedicated file 
server and with only one or two other ATs 
added as nodes. How much speed im- 
provement would a dedicated file server 
give? Are there other, more-economical 
ways to boost the speed? Are there eco- 
nomical ways to lower networking costs 
and still retain tight IBM compatibility? 
Also, we would like to handle TSR pro- 

grams but always run out of room. How 
can we tell how much memory is avail- 
able? 

A. Colin Flood 

Goffstown, New Hampshire 


Always nice to hear from a fan, Mr. Flood. 
Taking your questions in order, you must 
decide how much work you plan to do lo- 
cally on the file server. Since you will have 
only about 170K RAM free after PC Local 
Area Network Program loads all of the 
server modules on this machine, there isn’ t 
too much you can do. The speed improve- 
ment you should expect from a dedicated 
file server depends again on how many lo- 
cal keystrokes and disk activity requests 
take the attention of the server away from 
the network. 

Frankly, the best way to keep a network 
responsive is not to use it. If applications 
can reside on the AT workstations, then 
Store and use them there. Save the network 
Jor networked tasks. 

You certainly can lower the cost of 
networking by choosing the IBM PC Net- 
work Baseband Adapter instead of the 
| IBM Token-Ring Network adapters and 
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Multistation Access Unit. This little-known 
IBM network alternative is not the same as 
the IBM PC Network broadband network 
originally made by Sytek. The IBM/Sytek 
system is a broadband coaxial cable sys- 
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tem. The Baseband Adapter is a StarLAN- 
type system running over unshielded twist- 
ed-pair wiring. A hub is not required, The 
cards and wiring all keep costs low. Tech- 
nically, the throughput of this system is 


Solve Your 
Compatibility Problems 
With LAPLINK. 


We've just cut 


ur disk problems down to size. With LAPLINK’ and new 


LAPLINK PLUS: They can connect your new IBM PS/2 or laptop with your desktop 


PC, and with just a few 
i i 's of up to 115,000 baud. 


trokes, instantly transfer files, 


ies or entire disks at 


K’* even sets up in seconds without complicated DOS commands or new 
configurations and connects aan of IBM PC, XT, AT, PS/2 or compatible 


computers running MS-DOS 


at's more 


or 3.XX. 
HE NEW LAPLINK PLUS* version includes an easy to install 


device driver that allows for direct disk and printer sharing so it works like a two com- 
uter network. Take a short cut to disk compatibility by picking up LAPLINK* or new 
APLINK PLUS' at your local computer store today. F , 
LAPLINK’ is still only $129.95, LAPLINK PLUS® $139.95. (Including universal 


cables), For a free Laptop acces- : 
Socal ca 0 ASB TraelingggSofvare 
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North Creek Corporate Center © 19310 North Creek Parktway * Bothell, WA 98011 * 1-800 343-8080 » 206-483-8088 








a We regularly 
experience problems 
with DOS 3.3 in 

disk format activities. 


less than that of the Token-Ring, but 1 | 
don't think you Il see a practical difference 
in performance. We have a full review of 
the Network Baseband Adapter scheduled, 
but, as far as it's possible to predict in ad- 
vance, | think you'll be happy with it. 

The simplest way to tell how much RAM 
is left is to run CHKDSK. The networking 
Software won't let you run CHKDSK ona 
networked drive, but running it on any lo- 
cal drive will show you the free RAM. | 


DOS INCONSISTENCIES 

We run an IBM Token-Ring Network us- 
ing Novell software and an IBM PC AT 
file server. When we set up our system, we 
did not create a DOS partition on the serv- 
er’s drives. 

Subsequently we added an AST Turbo- 
Laser printer to the file server. The AST 
printer's interface board ts imstalled im the 
file server and is imitialized with a DOS 
program before NetWare is loaded. We 
did not want to reformat our drives, so we 
decided to boot from a floppy disk. 

We had been running DOS 3.2 on the 
workstations without a problem, but when 
we tried to boot the file server from a flop- 
py disk usmg DOS 3.2, we were able to ac- 
complish it only about one time out of five 
or six tries. After many attempts to solve 
the problem and several calls to Novell, it | 
was suggested we try DOS 3.1. That cured 
the problem. There seems to be something 
in DOS 3.2 that doesn’t quite click with 
Novell. 

Floyd Petersen 
Loma Linda, Califomia 


1 printed your letter, Mr. Petersen, be- 
cause I’ve heard rumors of this incompati- 
bility before. However, | walked into the 
Connectivity Labs and booted our Novell 
server (an 8-MHz IBM PC AT) under IBM 
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PC-DOS 3.2 ten times without a problem. 
l assume you tried different DOS 3.2 boot 
diskettes to eliminate incompatibilities be- 
tween drive and diskette? Have any other 
readers had problems running a Novell 
server under DOS 3.2? 

1 will add that we regularly experience 
problems with DOS 3.3 in disk format ac- 
tivities. Our machines stay loaded with 
PC-DOS 3.1. 


PC LAN FORM-FEED CORRECTED 
We have had several rounds of comments 
discussing the waste of printed forms 
caused by the sometimes unwanted final 
form feeds in IBM's PC Local Area Net- 
work Program. Here is the answer. 


IBM has just made available an update for 
its PC LAN Program, called Version 1.23. 
It has an option on the Net Share command 
to prevent forms from being wasted with 





=» PC LAN Program’s 
update prevents forms 
from being wasted with 
end-of-job page ejects. 


end-of-job page ejects. Contact your IBM 
rep and ask for Item 072MD, the latest ver- 
sion of PCLP. Ask for it in 314- or 5V- 
inch disk sizes, as needed. 
Michael W. Butler 
Concord, Califomia 


NETWORK YOUR QUESTIONS 
Connectivity Clinic gives you practical so- 
lutions to networking problems of all 
types. We'll pay $50 or more for any tips 
we print, plus an extra $25 if you submit 
your letter on a disk, and we'll gladly an- 
swer any questions you have, at no charge. 
We're sorry, but we're unable to answer 
letters personally. 

Mail your contributions to Connectivity 
Clinic, PC Magazine, One Park Avenue, 
New York, NY 10016, or you may contact 
Frank J. Derfler, Jr., via MCI Mail (be 
sure to use Derfler’s box named CON- 
NECTIVITY CLINIC). ie 


















46 YOU It AVE Av At: 's what PC Magazine had to say about 
PC-File+, and now this powerful detabase 


TREAT COMIN 9¥ program is even better: NEW! 

Graphs to help you meke your 
point. Includes: pie, bar, line, scatter, and smoothed average. NEW! 
8087/80287 math coprocessor support for lightning fast operetion. 
NEW! Expanded record and field lengths hold more data. 

With PC-File+ version 2.0 you get these and 26 other additions to the 
database that is already the favorite of over half-a-million users. 

Why do people like PC-File+ so much? It’s affordable (just $69.95). 
Technicel support is excellent (just call). And its feetures (on-line help, 10 
sort levels, labeling, and mail merge, just to name e few) rivel those of 
products that cost 5 times es much. 

So treat yourself and give PC-File+ a try today. Call 
1.800. JBUTTON for the name of the dealer nearest 
you. (In WA: 206. 454.0479.) 


PC-File+. Just $69.95 for a product that should cost 
hundreds. 


“Affordable, high performance software is possible. Alfit takes is 
true commitmant to customars.”—Jim Button 


uttonWare ~ 


ButtonWare, inc., PO. = 57B6, Balfevue, WA 
98006, 206.454.0479 
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The closer you look, 
the better we get. 


Try Automenu” and you'll quickly see why it's becoming the industry 
standard for a menu system. Here are just a few of the reasons: 


Network compatible. 


Multi-level password protection. 
Ability to prompt for information 


to be passed as parameters to pro- 
grams and batch files. 


Automatic execution of any menu 
selection at pre-selected times. 


Unlimited number of menus and 
menu selections. 
Non memory-resident. 


Mouse, light pen and voice support. 
Fast and Small. Assembler-based 
and fits in less than 20K. 


Try Automenu” at our risk. It's only $50 
for a complete, registered version, and 


i we offer a money-back guarantee. 
Call or write to place your order (sxe 
now. Dealer inquiries welcome. Visa and MC accepted. 
Automenn”—the first menu system and still the best. 
MAGEE ENTERPRISES 


/, l= peti peaches, Industrial Boulevard 
= 
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HOW TO SUCCESSFULLY BUY 
THROUGH MAIL ORDER 
AND PROTECT YOUR RIGHTS 








Mail order sales are governed 
by rules of the Federal Trade 
Commission (FTC) and vari- 


ous state laws. These 
lines are published as a service 


guide- 


to you. Remember, the many 
vendors advertising in 

PC Magazine are eager to 
serve your needs. 





FTC rules say: 
1. The Seller must shi 
your order within 30 days 
of receiving it, unless the 
advertisement clearly 
38 it'll take eee 
2. If it appears that your 
order orilease be shipped 
when promised, the Seller 
must notify you in writing 
in advance of the prom- 
ised date, giving a definite 
new date, if known, and 
offering you the opportu- 
nity to cancel the order 
with a refund or consent to 
a definite delayed ship- 
ey date or an indefinite 
elay. 
3. The Seller’s notice must 
contain a stamped self- 
addressed orenve- 
lope with which you can 
indicate your preference. If 
you don’t respond to this 
notice, the Seller may 
assume you agree to the 
delay, but must either ship 
orcancel your order within 
30 days alter the original 


shipping date promised or 
required. A prompt refund 
must be made when an 
order is cancelled. 
4. Even if you've con- 
sented to an indefinite 
delay, you retain the right 
to cancel the order at any 
time before the item has 
been shipped. 
5. If you choose to cancel 
an ae ans has been 

aid for by check or mon 
cae ee must aa 
ae arefund within seven 

iness days. If you can- 

cel an order for which you 
paid by credit card, the 
seller must credit your 
account within one billing 
cycle ie ees of 
your request. Store credits 
or vouchers in place of a 
refund are not acceptable. 
6. Inthe event that the 
item you ordered is 
unavailable, the Sellermay 
not send you substitute 
merchandise without your 
express consent. 





TIPS WHEN ORDERING 
When ordering by mail: 

State precisely what mer- 
chandise you ant specify- 
ing details such as model, 
make, size, component parts, 
etc.; 

Confirm the price and 
delivery date as 
stated in the ad; 

Indicate whether you will 
accept a substitute product if 
the item you ordered is 
unavailable, and, if not, that 
your payment should be 
returned; 

Don’t send cash, you will 
have no record of payment if 
a problem arises, and; 

Keep a copy of your order 
and all other correspondence 
with the Seller. Your records 
should include the compa- 
ve name, address and 
phone number; a description 
of the item ordered; your can- 
celled check or a copy of the 
money order; record of the 
date you mailed the order; 
and any sales slips and ship- 
ping receipts. 

When ordering by phan: 

Note the time and date of 
your conversation and the 
name of the person you talk 
with; 

Make a record of your 
order, the price, its promised 
availability and the compo- 
nents to be expected; 

Save all correspondence 
associated with your order, 
including your cancelled 
check or a copy of the money 
order, and any written confir- 
mation sent by the Seller. 


Questions you should con- 
sider asking: 

Does the advertised item 
come with all necessary parts 
and accessories? Are they 
from the same manufacturer? 

Is it available for immediate 
shipping?. If not, when will 


it be available? 

Has there been an increase 
in the advertised price? 

What warranties does the 
item carry? Who provides the 
service? 

What is the Seller's return 

licy? 

at is the Seller's refund 

licy? 

With whom should you 
correspond if there is a 
problem? 


IF YOU HAVE PROBLEMS: 
1. If you have not received 
your order as promised or if 
the item is defective, immedi- 
ately notify the Seller in writ- 
ing referring to your order by 
description, price, date, as 
well as by account number 
and order number, if availa- 
ble. Make sure you keep a 

copy of the letter. 

2. If you complain by tele- 
phone, send a follow-up let- 
ter to confirm what was said. 
3. If you think the merchan- 
dise is defective, reread your 
product instructions and 
your warranty carefully to be 
sure you don’t expect features 
or performance the product 
isn’t designed to give. Then 
contact the Seller for instruc- 
tions. Don’t return it to the 
Seller until you have been 
instructed to do so. 

4. When returning merchan- 
dise make sure you ee 
shipper’s receipt or packing 
slip; your right to be reim- 
bursed for postal cost is deter- 
mined by store policy. 

5. If you have completely dis- 
cussed your problem with 
the Seller and are still not sat- 
oe write to the rane 
complaint agency in the 
Seller's state. If you paid for 
the merchandise by credit 
card, you may have rights to 
withhold payment under a 
Federal law called the Fair 
Credit Billing Act. 


PC Magazines Direct Marketing 
Connection Pistnies” 


For many of you, mail order is your primary means 
of purchasing PC products and services. 


In fact, in recent interviews with our 
subscribers, we learned that 70% 
bought PC products and services 

through direct marketing channels 
during the past year.” 


‘» You buy direct because it’s con- 

: venient, because you know 
exactly what you want and 
don’t need any 
hand-holding. 














Jameco 


IBM PC/XT/AT 
Compatible 
Cards 


Graphic Display Cards 
JE1050 Mono Graphics Card w/Printer Port (PC/XT/AT) . . $59.95 
JE1052 Color Graphics Card w/Printer Port (PC/XT/AT) . . $49.95 


EGA Card with 256K Video RAM 
JE1055 and Printer Port (PC/XT/AT) «0 eee e cece es 9149.95 


Multi I/O with Drive Controller 


JE1071 and Mono Graphics (PC/XT) $119.95 


Multifunction, (/O and Expansion Cards 


VO Card with Serial, Game, Parallel Printer 
JE1060 Port and Real Time Clock (PC/XT)..... +++ $59.95 


JE1061 RS232 Serial Half Card (PC/XT/AT) 


W/O Card with Serial, Gama and 
JE1065 Parallal Printer Port (AT) 


Expand to 384K (includes zero-K) Multifunction 


with Serial, Game, Parailel Printer Port and 
JE1078 Real Time Clock (PC/XT) 


Floppy and Hard Disk Controller Cards 
JE1040 360K8B Floppy Disk Drive Controllar Card (PC/XT) $29.95 


JE1041 20/40MB Hard Disk Controller Card (PC/XT) .. . $79.95 


JE1043 360K/720K/1.2MB Floppy Disk Cont. (PC/xT/AT) $49.95 


360K/720K/1.2MB Floppy/Hard Gad 
JE1045 Controller Card (AT) $159.95 


RAM, V20 and Intel Math COTrOGaREGTE 
4164-150 65,536x1 (150ns). . 
41256-120 262,144x1 (120ne) 

41256-150 262,144x1 (150ns) cas 

UPD70108-5 (5MHz) V20 Chip (Replaces 8088)... 

UPD70108-8 (8MHz) V20 Chip (Replaces 8088 or 80! 

8087-2 Math Coproc. PC/XT and Compat. (8MHz).... 
80287-10 Math Coproc. AT and Compat. (10MHz). 


Mail-Order Electronics 
ORDER HOTLINE 
po Rowe —}- po = fel- wd 


ALL OTHER INQUIRIES 
415-592-8121 


[ri 
odinel —*' 


20MB Drive only (PC/XT/AT)......2. $269:96 $259.95 

20MB with Controller (PC/XT) $319:96 $289.95 
30MB Drive On (axe TAT) 

(RLL Controllar Needad). . 

30MB with Controllar (POAT. 

40MB Drive only (PC/XT/AT). 

40MB with Controller Card (PC/XT)... 

40MB with Controllar Card (AT). 

60MB Drive only COT AT) 

(RLL Controller led) 

60MB with RLL Controller Card (AT). 


IBM PC/XT/AT Compatible *2 


& 
Floppy Disk Drives wa 
set nea 360K (PC/XT/AT) Drive (Bik. Bezel) goa ge t = 
360K (PC/XT/AT) Drive (Beige Bezel) —as- ss 
JE1022 1.2MG An Drive (Belge Bezel)... $109.95 sa moat” 


IBM PC/XT/AT Compatible Monitors 
12" Amber Monochrome — 
TTL BEE High Resolution 


AMBER. ........ $409:95 $99.95 


14" RGB Color—CGA Compatible Amber/Green/ 
Color Switchable, 640x200 Rasolution 


17X1410. . pisterete . $279.95 
14° EGA Color -EGA/GGA Copal 720x350 


{max.} Resolution 
veeees $399.95 


14" Uttrascan Color — CGA/EGA/PGC/VGA 
Compatible, 800 x 560 (max) Resolution 
$579-95 S$: 


4375M......... 549.95 
IBM PC/XTs /AT Compatible Keyboards 


Seagate 20,30,40 
and 60MB Half Height 
Hard Disk Drives 
$1225 
ST225K 
ST238 
ST238K 
ST251 


ST251XT 
ST251AT 


$1277 
ST277K 


between PC/XT or AT 

+ Iiluminated Caps Lock, 

JE1015...... «os JE1018 Pictured... . . $59.95 
+ Enhanced keyboard leyout + 12 mescn keys - Illuminated LED [Mera for 


* Tactile touch keyswitche: 
MOTEL eee ttt ikea 
Num Lock and Scroll Lock 
indicators 
Num Lock, Caps Lock end Scroll Lock - Separate cursor pad + ject- 
able between PC/XT or AT - Manual Pohied 


« Switch selectable 
AAA 
Bi A eal 
« Manual included ee 
SEIOUG. . 2 cee eee ee cece cece eens eens s SI995 





Additional IBM PC/XT/AT Add-Ons Availableil 


JAMECO COMPUTER KITS [REEIPC Write Word | ect 


dameco’s 4.77/8MHz Turbo 
IBM PC/XT Compatible Kit 


PartNo.  Deec 


4184-150 128K RAM (18 Chips). . 
pied 512K RAM ee Chips)... 


ol 
Bigs: sah es 
SAVE $126.62! Reg. List $726.57 


JE1005 (IBM™ PC/XT Turbo Compatible Kit) 


Jameco’s IBM™ AT Compatible 
Mini-286 6/8/10/12 MHz Kitl 


Part No. 


JE1043 360K/720K/1.21 
JE1015 XT/AT Style 


JE1007 Boy At Mohertourd (aro Ri 
Includes Award BIOS ROMs). 


Reg. List $846.52 
SAVE $96.57! 


$749.95 


All above computer accessories may also be purchased individual 


US. Funds Only 
Shipping: Add 5% + ‘age insurance 
(May vary according to weight) 
California <n 
Add 8%, 6%% or 7% Sales Tax 
FAX 415-592-2503 
4/88 


IBM is a registered 


$20.00 Minimum Order 
trademark of international 


= Jamess 


Prices Subject to Change 


Send $1.00 Postage for a 
FREE 1988 CATALOG 
Telex: 176043 


€ 1988 Jamoco Electronics: 


1355 SHOREWAY ROAD, BELMONT, CA 94002 » FOR ORDERS ONLY 415-592-8097 + ALL OTHER INQUIRIES 415-592-8121 
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* NEC MULTISPEED «x 


MultiSpeed EL .......... ccc cence ence ns 1469 
* NEW Multispeed HD with 20MB ..... 2249 * 


* LOTUS « 


SYMPHONY 3.5"/With Any Laptop New MultiSync i) Model 1402 
METRO 3.5"/With Any LapTop ............... 69/49 P2200 Parallel Printer .. 


* PLUS HARD CARD 20/40... . 509/729 * TOSHIBA 321SL/341SL... 479/649 * 


SYSTEMS PRINTERS MONITORS DISPLAY CARDS 


x TOSHIBA x 


T1000 seccccccee TID T1200. 05000000. 2199 
T3100/20 ..... ccc cn cee eee ees eneccecnen es 2009 


* NEC x 


NEC MultiSpaed EL 
MultiSpeed HD w/20 MB 
1200/2400 Int Modem . 
With Lapto; 

NEC Carry 

With Lsptop 

Extra Nicad Battery 
With Laptop 


TOSHIBA T1000 .... 

T1200 w/carry case 

T3120 w/carry case 

Toshiba 3200 .. 

Toshiba 5100 .. 

Toshiba Ext §.2! Ie) 

With sny Lep top .... 

1200 Bd Int Modem 

With Laptop 

Toshiba Floppy Link . 

With Laptop 

73100 Numeric Keypad 

With Laptop 

Toshibs Carry Ca: 

With Laptop 

Brooklyn Bridga/w Laptop . 
Laglink Barge Laptop . 


SEAGATE: For PCT WALF HT 

* PRO PACK 20/30 MB . 259/279 * 
Fully Prelested, PRQ PACK includes 
controllar, ceblas, detailad & 
illustrated 100 page msnual snd 
format /utility sw.One yasr warranty. 
PC/XT Mtng Kit & Filler Plate .. 10 


+» For AT w/partitioning sottwere « 
* 40 MB Hall Ht 40 ms 

+ 40 MB Halt Ht 28 me 

AT Mounting Kit 


MOUNTAIN DRIVE CARDS 
20MB ... oe 499 
30MB ... .. 569 
* PLUS HARD CARD « 
20 MB - Singla Slot . . 509 
40 MB - Singla Slot ... 1. 759 
WESTERN DIGITAL FILE CARO 
Includes Fastback & X-TREE sw 


20 MB FileCsrd 1 1/2 slots .... 399 
30 MB FileCard 1 1/2 slots .... 429 


* SEAGATE PRO PACK 20/30MB 


64K RAM 120 ns Sat ot 9 
256K RAM 120 ns Set ot 9 
9087-3 PC/XT 5 Mhz 
8067-2 PC/XT 8 Mhz 
AT6Mhz... 


charge of $20 per order, Ait ahipmenta ad 
10% (Min $50) For Printers 8 Monitors 30% 
ea $150) Some Rema may be more 

redit card fe ep add 5% to amount 


ALPS PRINTERS 

* ALO 200 Color, Narrow 

18 pin, 200/100 cps .......... $419 
24 pin, 240/120 cps 

* ALQ 300 Color, Wide 

18 pin, 200/100 cps 

24 pin, 240/120 ope ana 

Trsctor ALO200/ 

Ribbon ALO Bisck/Color ... 

* P2000 9 pin, 250/125 cps, Wide 
Ser & Par w/Tractor 699 
* P2100 18 pin, 400/200 cps, Wide 
Ser & Par w/Tractor 1129 
* P2400 Color, Wide Grime. 

18 pin, 250/125 cps fe, 

24 pin, 360/180 cps 


* DICONIX InkJat Parallel » 
150 w/3' parallel cabla 

with any LapT 

300 w/t paralla cabla . 
With sny Laptop 


+ NEC P2200 - Par 

#P-8Par ....... 

* CP8 Color - Pi 

wP7-Par .. 

* CP7 Color - Per at 
Uni-Di Tractor lor P2/P6 . 
Bi-Di Tractor lor P2/P8 .. 
Uni-Di Tractor for P3/P7 . 
Bi-Ol Tractor tor P3/P7 

Cut Sheet Feeder for P2200 ... 
Cut Shest Feeder for P2/P6 ... 
Cut Sheet Feeder for P3/P7 ... 


* OKIDATA 192 PLUS IBM . 
* 183 PLUS IBM 


i TORLISA 321 SL 


419 


11 4798 
++» 649 & 
-. 999 * 


N08 
Cut sheet leeder ee 321SL ... 279 


KENSINGTON Printer Stsnd ... 20 
+ with Printar ‘1O* 


ARCHIVE: QIC 40, Uses DC 2000 

» 40 MB Internal XT/AT 329 » 
* 40 MB External XT/AT .... 439 
MOUNTAIN OIC 40, Uses DC 2000 
#40 MB Internal XT/AT .... 379 # 
* 40 MB External XT/AT .... 468 « 
EVEREX 60MB w/OIC 02 controller 
* Uses CT600: Int/Ext .. 629/729 * 
Uses OC600: Int/Ext ....., 649/949 


DC 2000 Singie/Box_ol 5 .. 


CT600/DC600 One/Five ... 30/135 


25/110 


* LOGITECH Autos ne ‘ 
With Logitech EGA 

With Genoa HiRes 

With Paradise VGA Plus . 
with Vega VGA 


MITSUBISHI t410 EGA 


With ATI VIP 

With Everex EVGA 
with Genos HiRes . 
Wilh Parsdise VGA 
With Psrsdise VGA Pro 
With Vega VGA 


* Diamond Scan Tlit & Swivel 20+ | 


* NEC Lg aa i-1402 
with ATI VIP 

With Everax EVGA .. 
With Ganoa HiRes 


With Paradisa VGA Pro 

With Vegs VGA ..... 

* NEC MultiSync Plus . 

With AT! VIP 

With Genos HiRes 

With Paradise VGA Plus . 

With Paradise VGA Pro .. 

With Vega VGA 

*SONY 1311CR-13" TrinitronColors 
* Ramota TV & RGB Monitor CG * 
Sony 1311 to IBM Cabla 

* SONY Mulliscan 1302 .... 

With ATI VIP 


With Paradise VGA Plus . 

With Parsdise VGA Pro .. 

With Vega VGA 

Sony 1302 to IBM Cabla 

Sony 1302 to MAC I! Cable . 

* TAXAN 770 MultiVision plus 499 * 
With 587 Gold Card 879 
With 570 Advance EGA 

ZENITH ZCM 1490 lat Screen He 
With Vega VGA 

With Zenith 2-449; 


AMT 2400 Int w/sw 


EVEREX 1200 Int weencom 
2400 w BitCom Int/Ext . 


HAYES 12008/1200 Ext 
For SmartCom Il Add . 


NOVATION Parrot 1200 Ext ... 
PROMETHEUS 2400G axt .... 


TOUCHBASE SYSTEMS 
World Port 1200/2400 
With sny Leplop 


ZOOM HC 2400 Int w/SW 


. 165/199 
239/299 
50 


* FREE DELIVERY * 


* PREPAID ORDERS IN CONTINENTAL USA ONLY * 


Simply mail the check for the exsct amount (CA add 6%} as shown here with 
your order. We will ship your order UPS Ground, FREE ot any othar charges Itis 
that simple (credit card orders ara not considered prepsid). Bank check ordars 
shipped immedistely Personsl/Co checks delay shipment 2/3 weeks. 


POLICY Min order $50. Prices 
discount lor advance payment 


bility Subject to i a Shipp 
a!/Co chacks delay s! 


charges vary Prices rallect 
ont 4 weeks Add 2% (Min $5) for 


COO, Oiscover MC, 8 Viea and $% for Amex 8 Optima. coor requires cash or ceshier check No 


showroom oF wal 
Ratused shipments sub; 
PICKUP HOURS Monet 


12605 wr STREET. GARDEN GROVE, CA 92641 


ves Open acct PO min ordes $1000. call for special prices All sales final 
{Min $50) Not responsible tor compstibility 
CALL FIRST FOR WORKORDER «. 


ATIEGA Wonder Enhsnced .. a8 
With Multi Scan Monitor 

ATI VIP/with Monitor ..... 

BOCA EGA/with Monitor . 169/130 


GENOA SuperEGA HiRes+ 

With Multi Scan Monitor 
LOGITECH EGA Card & Mouse 249 
with Multi Scan Monitor 200 
PARADISE AutoSwitch 480.... 
With Multi Scan Monitor 
PARADISE VGA Plus .. 

With Multi Scan Monitor . 
Paradisa VGA Professional 
With Mult] Scsn Monitor 
TAXAN 557 Gold Card .. 
With Multi Scan Monitor . 
Taxsn 570 Advance EGA 

with Multi Scsn Monitor . 


VIDEQ-7 Vegs Deluxe ... 
With Multi Scan Monitor 
Vaga VGA/with Monitor 


199 


KEYBOARD/MO 


KEYTRONIC 101 Keys lor !1BM PC, 
XT, AT with Function Keys on top 
row saparata Cursor Control 


Keypad and Numaric Keyped .. 89 


LOGITECH: Bus orSer 7 
All Logi Mica include PLUS Soltwera 





* P$/2 Mouse * 
Publishar Mouse: Ser or Bus .. 129 
LogiPsint/LogiCadd 20/50 


MICROSOFT MOUSE Sus or Ser 
* With Paint Sruah & Show Partner « 
Version 6 or Higher 1 
MOUSE SYSTEMS Pep Mouse 
* With Oes Menu * 
eee LIFE TH tat WARR, NTY Sts 
Serial or Bus 


REPLACEMENT POWER SUPPLIES 
PC XT 150/AT 200 Watts .. $69/99 


OATASHIELO 
300 Watts Ba UP 
* 350 Turbo B a 
500/800 Watts Bac! 

*» NEW Solid State 3” Ly ‘Ups’ * 
SS 400/700 Watts UPS .... 649/779 


KENSINGTON Masterpiece noe 
* Masterpiece Plus . ones 
» Masterplece Remota 


Under DRIVES 


PREPAID CHECK ONLY * 
* POSTMARKED BY APR 25, 1908 * 


MICROSOFT MOUSE Bus or Ser 

* With Paint Srush & Show Partner + 
Varaion 6 or Higher .... 99 
TOSHIBA 3218L w/ par cat 485 
TOSHIBA 341SL w/ per cable . 655 
PLUS HARD CARD 40 MB 99 


* APO * FPO x 


For APO/FPO ord 

aie $20 per _o 

add 5% (Min $29 For Printera 8 Monitors 

10% (Min $40) me items may be more 

No piel or sere Credit Card orders add 
% 1 pengun 


dd special handing 
Shipping charges 


PLEASE REFER TO 








MONITDR STANOS 
MOOEL MS-100 


+ TILTS & SWIVELS 


$12.95 
+ STUROY PLASTIC CONSTRUCTION 
MODEL MS-200 $39.95 
+ TILTS ANO SWIVELS + BUILT IN SURGE SUPRESSOR 


+ BUILT IN POWER STATION INOEPENOCENTLY CONTROLS 
UP TO § 120 VOLT AC OUTLETS + UL APPROVEO 


= 
ad 


Saugus [| 
cee 


NASHUA OISKETTES 


,, BOXES OF 10 5'e" DS/00 SOFT SECTOR 


Sib iot 2as 49Cea 39Cu0 


Bae DS HO 12m 3249s 
92" ps op 720K 1695 —-BULN OTY 50 BULK OTY 250 


5a" DISKETTE STDRAGE FILE 


MOLOS 70 5'." FLOPPIES 

* STUROY ATTRACTIVE 
SMOKE O ACRYLIC CASE 
COMPLETE WITH HINGEO 
ONVIOERS 


VERSION FOR 312 
FLOPPIES AVAILABLE 
$9.95 


$6.95 


iW 


2 WAY SWITCH BOXES $39.95 


+ CONNECT 2 PRINTERS TO 1 COMPUTER OR VICE VERSA 
+ SERIAL & PARALLEL MOOELS AVAILABLE 

+ ALL LINES SWITCHEO 

» GOLO PLATEO CONNECTORS & QUALITY SWITCHES 


MEETS FCC REQUIREMENTS = t00 
JOM COMPATIBLE PARALLEL PRINTER 
CENTRONICS |MALE TO FEMALE) 
CENTRONICS (MALE TO MALE) 

IBM COMPATIBLE MOOEM CABLE 

RS232 SERIAL (MALE TO FEMALE) 

RS232 SERIAL |MALE TO MALE) 

COILEO KEYBOARD EXTENOER 


SHIELDED 
8S S5 

315 95 
31495 
3795 

8S 95 

39 95 

$785 


JOYSTICK $1995 


SET X Y AXIS FOR AUTO 

CENTER OR FREE MOVE 

MENT 

FIRE BUTTON FOR USE 

WITH GAME SOFTWARE 
+ INCLUDES AOAPTOR 

CABLE FOR IBM 


SWITCHING POWER ails 
PS-135 $59.95 


- FOR IBM XT COMPATIBLE 
+ UL APP 135 WATTS 
© °5V 15A 12V 42a 
SV 5A 12V 5A 
+ ONE YEAR WARRANTY 


PS-150 owas $8998 
PS-200 $69.95 


+ FOR IBM AT COMPATIBLE 
+ 200 WATTS 
+ SV 22A 12V BA 
SV 5A 12V 5A 
+ ONE YEAR WARRANTY 


PS-A $49.95 


+ FOR APPLE TYPE SYSTEM 
+ -6V SA, 12V 3A 

SV 1A, 12V 1A 
+ APPLE CONNECTOR 


PS§-1558 $34.95 


+ 7SWATTS UL APPROVEO 
+ BY POWER SYSTEMS 
+ -5V 7A 12V 3A 

12V 250mA 5 300mA 


MONITORS 


SAMSUNG 
MONOCHROME 


+ IBM COMPATIBLE TTL 
INPUT 

12 NON GLARE. 
LOW OISTORTION, 
AMBER SCREEN 

+ RES 720 x 350 

* SWIVEL BASE 

+ T YEAR WARRANTY 


$129.95 
MULTISYNG = cvncc $599.95 


+ ORIGINAL CGA EGA PGA COMPATIBLE MONITOR 


* AUTO FREQUENCY AQJUSTMENT 
* RESOLUTION AS HIOH AS S00 x 560 

EGA BY CASPER $399.95 
* 1575 2155 KHz SCANNINO FREQUENCIES 

* RES 640 «200 350 * 31mm DOT PITCH 
+ 14” BLACK MATRIX SCREEN « 1S COLORS FROM 64 


RGB BY CASPER $279.95 


+ COLOR GREEN AMBER SWITCH + RES 640 x 240 
* RGB IBM COMPATIBLE + 14" NON GLARE SCREEN 
* 35mm OOT PITCH * CABLE FOR IBM PC INCLUCEO 


MONOCHROME eysaxara $69.95 


+ 1BM COMPATIBLE TTL INPUT 
+ 12" NON GLARE OREEN SCREEN 
+ CABLE FOR IBM PC INCLUOEO 


TOLL FREE 


— 


800-538-5000 


U.S. AND CANADA 
20MB HARD DISK ON A CARD 


| ee 


+ SAVES SPACE ANO REOUCES 


POWER CONSUMPTION 

* IDEAL FDR PCs WITH FULL 
HEIGHT FLOPPIES 

+ LEAVES ROOM FOR A HALF 
LENGTH CARO IN ADJACENT 
SLOT 


RITEMAN 11 PRINTER 


* 160 CPS ORAFT, 32 CPS NLO MOOE 


TEC ETT 501995 


GRAPHICS 
+99 OOT MATRIX 

$9.95 
$7.95 


* FRICTION ANO 
PIN FEEOS 

+ VARIABLE LINE 
SPACING & PITCH 


IBM COMPATIBLE PRINTER CABLE 
REPLACEMENT RIBBON CARTRIOGE 


DISK DRIVES 


5a" SEADATE HARD DISK DRIVES 


$T-225 WALF HEIGHT 20MB 65ms 
S$T-238 HALF HEIGHT 30MB 65ms {RUL} 
ST-251 WALF HEIGHT 40MB 40ms 
ST-277 WALF HEIGHT GOMB 40ms (RLL} 
ST-4038 FULL HEIGHT 30MB 40ms 
57-4096 FULL HEIGHT SOMB 28ms 


Ve HEIDHT FLOPPY DISK DRIVES 


5'e" TEAC FO-55B DS DD 360K 
"2" TEAC FO-55F DS OUAD 720K 
5'e TEAC FO-55G DS HD 12M 
5's" FUJITSU M2551A DS OD 360K 
FUJITSU M2553K 05 HD 12M 
OS 0D 360K 
«OS HO12M 
3's" MITSUBISHI OS OD (AT OR XT) 


DISK DRIVE ACCESSDRIES 
> HT MOUNTING HARDWARE FOR IBM 
MOUNTING RAILS FOR IBM AT 
‘Y’ POWER CABLE FOR S'«" FODs 
5' «' FDD POWER CONNECTORS 


ORIVE ENCLOSURES 


WITH POWER SUPPLIES 


OUAL SLIMLINE FOR 5".” 
FULL HEIGHT FOR 5". 
QUAL SLIMLINE FOR 8" 
OUAL FULL HEIGHT FOR 8° 


$289 
$299 
9469 
9649 
9559 
S896 


$9995 
9119.95 
$129.95 
38995 
$119 95 
96995 
$109 95 
$129 95 


$2.95 
$495 
$295 
$1.19 


CAB-2SV5 
CAB-1FHS 
CAB-25V8 
CAB-2FHB8 


EASYDATA MODEMS 


All models fe. oe auto-dial/answer/redial on busy. 
power up sell test, touchtone or pulse dialing, built-in 
Speaker, Hayes phe Belt Systems 103 & 2t2A com- 
patible full or hail duplex, PC Talk lit Communica- 
tions software with interna! models and more 


a / 


INTERNAL 
12H 1200BAUD'’2CARD $69.95 


248 2400 BAUD FULL CARD $179.95 
EXTERNAL 


(NO SOFTWARE INCLUDED) 
1200 BAUD 
2400 BAUD 


12D 
240 


$119.95 
$219.95 


COMPUTER CASES 


Attractive, sturdy stee! cases fit the popular sized 
motherboards and include speekers, laceplates, 
expansion slots and all necassary hardware 


XT STYLE FLIP-TOP 
XT STYLE SLIDE-TOP $39.95 
AT STYLE SLIDE-TOP $89.95 


* FRONT PANEL KEYLOCK AND LEO INDICATORS 


JR. ATSTYLE FLIP-TOP $149.95 


+ INCLUDES 180 WATT POWER SUPPLY 
+ FRONT PANEL KEYLOCK AND LEO INDICATORS 


$34.95 


Visit our retail store located at 1256 S. Bascom Ave. in San Jose, (408) 947-8881 


JDR Microdevices’ 


110 Knowles Drive, Los Gatos, CA 95030 
Toll Free 800-538-5000 © (408) 866-6200 
FAX (408) 378-8927 © Telex 171-110 


COPYRIGHT 1988 JOR MICRODEVICES 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TERMS: Minirnum order $10.00. For shipping and handling inchude $2.50 for UPS. 
Ground and $3.50 for UPS Air. Orders over 1 Ib. and foreign orders: additional 


JDR MICRODEVICES AND THE JOR MICRODEVICES LOGO ARE REGISTERED TRADEMARKS OF JOR MICRODEVICES. JOR INSTRUMENTS IS A TRADEMARK OF JDA MICRODEVICES. 
IBM 15 & TRAOEMARK OF INTERNATIONAL BUSINESS MACHINES CORPORATION 





ALL MCT PRODUCTS CARRY A 1 YEAR WARRANTY 
row uss res eA? SS Seagate 


Ya HEIGHT HARD OISK ORIVES Yo HT HARO O1SK SYSTEMS 


Ua =!" [AO ms8469 20 155289 
bspuavcanns 60455649 305329 


MCT-MGP = Monocrome crapPHics $5985 BF prves are Seagate models ST-251 (40 MB) & Systems include Seagate ' > height hard drive, 
TRUE HERCULES COMPATIGIL‘TY SUPPORTS LOTUS 123 ST-277 (60 MB RLL) 5'.” half heights drive controller, cables & instructions Ali 
* BOFTWARE ORIVER ALLOWS COLOR GRAPHICS PROGRAMS TO RUN FAST 40ms access time! drives are pre-tested & warranted for 1 year. 
ON A MONOCHROME MONITOR * PARALLSL PRINTER PORT 


MCT-EGA pours GRAPHICS ADAPTORS 14995 

ammonia alae etka a 18M COMPATIBLE IBM COMPATIBLE 
. COLOR GRAPHICS ADAPTOR $4985 

MCT te WITH IBM COLOR GRAPHICS STAND AROS ag FROM MODULAR CIRCUIT TECHNOLOGY FULL ONE YEAR WARRANTY 


+ Sao73u0 = 200 RESOLUTION. LIGHT PEN INTERFACE nO NOS MCT-TURBO ‘tuRs0477/emHz $9995 


°4770R 8 MHz hte WITH 8088-2 & OPTIONAL 


MULTIFUNCTION CAROS ‘ RE OTTO carom ano RéesT 


CTI-MF MULTIFUNCTION 7985 SWITCH SET SUPPORTED 
ATi THREEACURESISER EAGHMAT WALER EE PRICE “CHDICEDF NDRMAL TURBO MDDEDA SOFTWARE SELECT 


* 0-384K OYNAMIC RAM USING 41645 
* SERIAL, PARALLEL, GAME PORTS, CLOCK CALENDAR TACT-ATM8 5 STANDARD MOTHERSOARO 58786 


a $7985 
MCT-M@MIO 3 ‘onocrapnicsvo § $44995 BP MCT-AIMB = sozeccremyz == 897995 MCT-5339 oun? 
TOTAL SYSTEM CONTROL FROW A SMGLE SLOT. + 8 SLOT |2 EIGHT BIT, S SIXTEEN BIT) AT MOTHERBOARO + SOFTWARE AUTOSENSE FOR XT OR AT 
+ 2 FLOPPY CONT. SERIAL, PARALLEL, GAME PORT, CLOC SAR DWVARERE « LED INGICA' 


TORS 
+ RUN COLOR GRAPHICS SOFTWARE ON A MONOCHROME moniron « KEYLOCK SUPPORTEO. RESET SWITCH. FRONT PANEL LEO * AUTO REPEAT FEATURE 


MCT-M MULTI 1/0 FLOPPY $7985 . SOCKETS FOR 1 MB DF RAM ANO 80287 SEECARATECURSORICAD 


A 0. COMPAN'ON FOR OUR MOTHERBOAROS RA estes ieee MCT-5060 $5985 
1 SUPPORTS UP TO 2 300K FLDPPIES. 720K WITH DOS 3.2 MCT-BATMB = minisozss §=—- 83.995 SSM ATATYLELAYOUTS on crn AT 


80) 
MIO-SERIAL 2nd SERIAL PORT 545% +» REPLACEMENT BOARD FOR XT STYLE CHASSIS 
Fol ie /DRERATE AT 9)10.salz WATHLUPTO 1MBiOM BOARO Peet Ee 


TORS 
bedded IZERO K INSTALLED) 
MCT-I0_ ers MULTI 1/0 CARO $5995 ET FOR 80257 MATH CO 'PORCESSOR Pi AUTO NEREATIFEATURE sage 
USE WITH T FH FOR A MINIMUM OF SLOTS USED CLOCK = 
* SERIAL PORT. CLOCK CALENDAR WITH A BATTERY BACK uP *8SLOTS 2 EIGHT rT. 6 SIXTEEN BIT MCT-5150 xr sme avour 
+ PARALLEL PRINTER PORT ADDRESSABLE AS LPT? OR LPT: * USES CHIPS & TECHNOLOGY CHIP SET FOR RELIABILITY MCT-5151 xesis:- coury. $898 
10-SERIAL 2nd SERIAL PORT 155 Eat . - 


MCT-ATMF = Atmuitieuncrion =— $4.9 995 WHY BUY A SYSTEM FROM JDR? 


ADDS UP TO 3 MEGA@YTES OF RAM TO THE AT 
+ USER EXPANOABLE MB OF MEMORY (ZERO K INSTALLEO) » HILO IT YOURSELF AND SRY¥E! * MOST ORDENS SHIPPED IN 24 HOURS 


TO18 
Wi Slee oe Tle «+ MONEY HACK HUABANTEE IASK FOR DETRILS) + DUALITY COMPONENTS RD COMPETITIVE PRICES 
+ LEAR RBDUT THE INNER WORRINOS DFA COMPUTER + YOLL FREE TECH SUPPORT IN THE U.S. AND CANROA 
MICT-ATIM-MiCPIGGYBACK BOARD (NO MEMORY) ‘2 «+ VOW CAM ASSEMBLE A SYSTEN IM ABOUT 2 HOUDS WITH R SCREWDRIVER S WR EASY-TO-FOLLOW INSTRUCTIONS 


MCT-ATIO AT MULTI VO $§g95 
ee USEING MCT. alee ropa Ai OF SLOTS USEC BUILD YOUR DWN 


LLEL AN 

* ES 16450 SE! 

oe ind sureonY cnirer FOR HIGH SPEEO en 256K XT COMPATI BLE 

* MOTHERBOARD 
MEMORY CARDS * 256K OF MEMORY 

MCT-RAM | _cmkramcaro | = S58 g°s Fe 135 WATT, FOWER SUPPLY 
! * FLIP-TOP CASE 

ceen fn eeeHnAMChbe Gone tne UP TO $78K USING < xT STYLE KEYBOARD 


. EXPANOEO MEMORY CARO $49985 Im * 360K FLOPPY DRIVE 
MCT EMS. INTEL MICROSOFT COMPATIBLE MEMORY 129 * DRIVE CONTROLLER 


s gonronme to oTus imrcicws |< user exrawoanus Toz¥a Ill * MONOCHROME MONITOR 
MCT-ATEMS AT VERSION $139" * GRAPHICS aT Y SA +‘. HLH 
ORIVE CONTROLLERS FOR ONLY £498 , ; 


MGT-FDG = FLopey oisk ConTROLLER «= $9.98 ANYONE CAN BUILO A SYSTEM IN ABOUT 

QUALITY OESIGN OFFERS 4 FLOPPY CONTROL IN A SINGLE SLOT 2 HOURS USING A SCREWDRIVER AND 
. F fe | — 
+ INTERFACSS UP TO 4 FOOs TO AN 18M PC OR COMPATIBLE OUR EASY-TO-FOLLOW INSTRUCTIONS! 


MCT-HDG = Harvoisx controtteR = $7995 
ee eee ae Sora DEVELOPMENT TOOLS 
+ OIVIDE 1 LARGE ORIVE INTD 2 SMALLER, LOGICAL DRIVES FROM MODULAR CIRCUIT TECHNOLOGY 


MCT-FOC-1.2 12ms FLopry controvter $6985 Bi MCT-EPROM RoGRAmmen $42995 a. 
AQO VERSATILITY & CAPACITY TO YOUR XT PROGRAMS 27xx & 27xux EPROMS UP TO 27512 wih i i i | 

| ALLOWS DATA TO FLOW FREELY FROM XTs TO ATS “RNG VOLTAGES MING FORMATS 

$1 3995 « SPLIT OR COMBINE CONTENTS OF SEVERAL SPROMS 


MCT-FH  fLoprvmano conTROLLEn OF GIFFENENY sizes 
« READ, WRITE, PY. ERASE CHECK ANG Neal 


SYSTEM STARVEO FOR SLOTS? SATISFY IT WITH THIS TIMELY DESIGN »° SOFTWARE a HEX AND INTEL HEX FOR! 
* INTERFACE S UP TO 2 FODs & 2 HODs, CABLING FOR 2FO0s & 1HOO PRO BANG PROWRAMIME! 
* SUPPORTS BOTH OS 0D & Ds/aD witn OG$ 3.2 fi aecireeete ic aane lotemeas a Higgs 
5 OPP ONTROLLER 85 
MICT-ATFH At Fopeyniano contaoien$] 4995 I nany pay paLprocaammen $9GQ95 


FLOPPY HARQ O'ISK CONTROL INA pave ATOESIGN 


i Reweias2 2 Hoos USING § STANOAROCON CONTROL TABLES MCT-MP PROCESSOR PROG. $4 ggs5 


PARTIAL LISTING ONLY-CALL FOR A FREE CATALOG! COPYRIGHT 1988 JDR MICRODEVICES 
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‘gi SAVE MONEY 





ON COMPUTERS 


COMPUTER PRODUCTS AT THE LOWEST PRICES 
Special of the Month — Laser XT computers starting at $499 





COMPUTERS 

‘THE ALL NEW IBM PERSOMAL SYSTEM 2 

MODEL 25 MONOCHROME 2 FLOPPY $1,045.00 

MODEL 25 MONOCHROME $1,222.00 
2 FLOPPIES 

MODEL 25 COLOA 1 FLOPPY $1,339.00 

MODEL 25 COLOR 1 FLOPPIES $1,499.00 


MODEL 30-002 (2 720K FLOPPIES) St. 

MODEL 30-021 (20MB HARD ORIVE) $1 

SYSTEMS 

MODEL 50-021 (20MB HARD DRIVE) $2 

MODEL 60-071 (70MB HARD ORIVE) $4 

IDM PERSONAL SYSTEM/2 DISPLAYS 

MONOCHROME 8503 

COLOA-8512 (14°) 

COLOA 8513 (12°) 

COLOA 8514 (16°) $1, 

WEW PERSONAL SYSTEM 2 SOFTWARE 

18M DOS 3.3 

LAPTOP COMPUTERS 

NEC MULTISPEED 640K, 2 3-1/2” FDO 

NEC MULTISPEED EL, BACKLIT 

NEC MULTISPEED HO 

TOSHIBA 1100 PLUS 

TOSHIBA 3100-20 

TOSHIBA 1000 IN STOCK 

WEW! TOSHIBA 1200 

ZENITH 18t 640K 

ZENITH 163 640K, W/IOMB 

NEW iM PRINTERS 

18M PROPRINTER It 

(8M PROPRINTER XL24 

18M QUIETWAITER Ill PRINTER 

AT&T SPECIALS 

‘AT&T 6300 W/640K, 1 360K FLOPPY 
SERIAL, PARALLEL, VIDEO BOARD 


3 88 BB 


B33 


z 
BR 8ssssssss 8 $888 88 88 


gesges 


BERSRRRER B 


BSR 


38 


Bee 8 8 
8888 8 


AT&T COLOR MONITOR W/SYSTEM 
WYSE PC/AT AND 386 COMPUTERS 


WYSE PC 1400 W/S40K, 2DRIVES —_$1,049 00 


$1,399 50 
GAOK, 1.2MB FLOPPY, SERIAL AND 
PARALLEL PORTS, AT STYLE 
KEYBOARD 

WYSE 366, 12MB FLOPPY, 16MHz = $2,499.00 
OWAIT STATE, 1MB RAM, HO/FD 


CONT. SER/PAR 
WYSE 366, AS ABOVE WITH 40MB $3,350 00 
HARD ORIVE 

*** LASER XT AND $Si 286 SPECIALS "°° 
NATIONALLY RENOWNED LASER XT $499.00 
W/256K, 1 FLOPPY 
LASER XT W/640K, 2 FLOPPIES $879.00 


MONITOR MONOGRAPHICS BOARD, 
TURBO 10 MHz MOTHERBOARD 
‘SPECIAL! SSI AT 286-10, 512K, 


COMPAQ” SPECIALS 

COMPAQ DESKPRO MODEL II $1,243 00 
256K, 2 360K FLOPPIES 

COMPAQ "286" DESKPRO WITH $2,699.30 


COMPAQ "286" DESKPRO WITH $2,950.00 
40MB HARO DRIVE 
COMPAQ "386" DESKPRO 40MB 4,679 28 
COMPAQ "386" DESKPRO 130MB B33 
*** NEW COMPAQ PORTABLE I *** — IN STOCK 
*** NEW COMPAQ 386/20 MHz°** IN STOCK 
AST SPECIALS 
AST MODEL 80 $1,394.00 
AST MODEL 90 $1,755.00 
AST MODEL 120 $2,089.00 
AST MODEL 140 $2,445.00 
AST MODEL 170 $2,B15.75 
MONOCHROME MONITORS 
HYUNDAI TILT SWIVEL AMBER $85.00 
TAXAN 123 GREEN MONOCHROME $105 50 
‘TAXAN 124 AMBER MONOCHROME $110.00 
AMDEK 310A AMBER MONOCHROME = $135. 99 
AMOEK 410A AMBER MONOCHROME = $154.56 
WYSE 530 GREEN OR AMBER $175.36 
PACKARD BELL GREEN OR AMBER $35.00 
‘WITH TILT / SWIVEL 
COMPAQ MONOCHROME MONITOR $198 SO 
PGS MAX-12E AMBER $143.00 
WYSE 700 1280 X 800 RES. $767 20 
W/GRAPHICS CARO 
AST OISPLAY MONOCHROME $179 50 
MONITOR, 14” BLACK & WHITE 
COLOR MONITORS 
SAMSUNG COLOA 640 X 200 $279.00 
‘TAXAN 720 COLOR MONITOR $293 50 
TAXAN 635 $397.50 
PGS HX-12E $459.00 
AMDEK COLOR 600 $349.00 
AMDEK COLOR 722 $444.00 
CTX 14° COLOR MONITOR $289.00 
2 YEAR WARRANTY 
EGA MONITORS 
AST OISPLAY EGA $509.25 
COMPAQ EGA MONITOR $564.00 
SAMSUNG EGA MONITOR 3389.00 
CTX EGA MONITOR $365.99 
EW! TAXAN 770 MULTISYNC $539.99 
TAXAN 660 $449.00 
WEWI NEC MULTISYNC It CALL 
NEC MULTISYNC PLUS 14°960x720 — $929.00 
NEC MULTISYNC XL 19” 1024x768 $1,955.00 
ZENITH FTM ZCM-1490 $699 00 
DISK DRIVES 
20MB SEAGATE 1/2 HEIGHTW/CONT == $289.00 
3OMB SEAGATE 1/2 HEIGHT WALL $309.00 
3OMB SEAGATE FULL HEIGHT FOR AT = $499.00 
40MB SEAGATE FULL HEIGHT FOR AT = $599.00 
20MB MINISCRIBE HARO CARD $399.00 
30MB MINISCRIBE HARD CARD $419.00 
PLUS HARDCARD 20 / 40 CALL FOR PRICE 
40MB 1/2 HGT MINISCRIBE FOR AT $385 00 
‘SPECIAL! BOMB SEAGATE FOR AT $850 00 
W/ON-TRAC 
FUJITSU 360K 1/2 HGT FLOPPY ‘$83.00 


TAXAN TOM-S 5 25° EXTERNAL FDD =: $279.00 
FOR IBM PS/2 


BERNOULL! BOX 10+ 10 $1,385.00 
SPECIAL! BERNOULLI BOX 20+20 $1,599.00 
NON BOOTABLE CONTROLLER $189.00 
BOOTABLE 203.00 


CONTROLLER 
‘SPECIALI IRWIN 10MB TAPE BACK-UP $259.00 
IRWIN 20M8 AND 40MB INTERNAL —IN STOCK 


TAPE BACK-UPS 
ARCHIVE 40MB TAPE BACK-UP UNIT $339.00 
FOR XT/AT 
CARDS 
MULTI VO $69.99 
MONOCHROME GRAPHICS W/PP- $69.85 
TAXAN 535 MONOCHROME W/PP $79.00 
HERCULES GRAPHICS CARD PLUS $179.00 
18M MONOCHROME W/PP $197 00 
COLOR GRAPHICS CARO $69.00 
COLOR GRAPHICS CARO W/PP $89.00 
HERCULES COLOR CARD W/PP $144 00 
(NEW HERCULES INCOLOR CARD IN STOCK 
TAXAN 555 COLOR CARO W/PP $189.50 
EGA AND MEMORY CARDS 
EPIC 480, EGA, CGA, MDA, HERC, $149.00 
640 X 480 VIDEO 7 COMPATIBLE 
TAXAN AUTOSWITCH EGA CALL FOR PRICE 
PARADISE AUTOSWITCH EGA $199:°00 
640 X 480 
QUADRAM EGA $199.00 
VIDEO 7 VEGA DELUXE $265.00 
NEC GB-1 640 X 480 RES. $239.25 
EW! GENOA SUPER EGA HI-RES. $249.00 
800 x 600 RESOLUTION 
ZUCKER MEMORY 576K $59.00 
NEW VGA BOARDS: 
GENOA SUPER VGA HI-RES PLUS $269.00 
VIDEO 7 VGA $339 00 
QUADRAM ULTRA VGA CARD $289 00 
PARADISE VGA CARD $296.00 
AST VGACARD $314.50 
NOVELL NETWORKING 
TURNKEY WETWORK SYSTEM 
80MB 286 FILE SERVER, ARCNET PC 
TERMINALS, LOADED SOFTWARE, 
CABLES, TERMINATORS ANO TEES. 
EVERYTHING. PLUG IN & TURN ON 
44USER $5,999.00 
S-USER $8.999.00 
S4ISER $10,849.00 
OPERATING SYSTEMS 
WEW! ADV NETWARE 206V 2.1 SFT $2,599.00 
ADV NETWARE 286 V2 0A $1,499.00 
AON NETWARE 286 SFT! $2,006.50 
ELS 4-USER SOFTWARE $429 00 
CARDS 
ARCNET $169.00 
ETHERNET $259 00 
WORK STATIONS 
ARCNET PC TERMINAL $799.00 
ETHERNET PC TERMINAL ‘$693.00 
MISC. NETWORKING ITEMS 
MOUNTAIN 40MB TAPE BACKUP ‘$469 00 
AMERICAN POWER 300W UPS $469.00 
FOR FILE SERVER 
MODEMS 
2400 BAUD INTERNAL MODEM $175.00 
Wi SOFTWARE 
ATD 300/1200 BAUD W/PCTALK III $99 00 
USR SPORTSTER 1200 EXTERNAL $128.00 


USR SPORTSTER 1200 HALF INTERNAL $106 00 


EVEREX 12008AUD INTERNAL $103 00 
EVEREX 24008AU0 INTERNAL $199.00 
EVEREX 2400BAUD EXTERNAL $289.00 
(NEW LOWER PRICING AVAILABLE 

HAYES SMARTMODEM 1200 EXTERNAL $289.00 
HAVES SM1200B W/SMARTCOM II $289.00 


HAYES SMARTMODEM 12008 WHW = $250.00 
SOFTWARE 


EXTERNAL MODEM CABLES $19.99 
IBM 5250 EMUL 2 12 CONV KIT $833.75 
PRINTERS 

CITIZEN 1200, 80 COL, 120 CPS $169.75 
CITIZEN 180D, 80 COL, 160 CPS $189.99 
SPECIAL OF THE RONTH 

CITIZEN MSP40, 80 COL, 200 CPS $299.00 
EPSON LX-800 W/TRACTOR FEED $219.00 
EPSON FX-86E $349 00 
EPSON FX-286€ ‘$469.00 
EPSON EX 800 $429.00 
EPSON EX-1000 $509.00 
EPSON LO 850 $519 00 
EPSON LO 2500 $889.00 
NEC P660 80 COL $425.00 
NEC COLOR P66 $530.50 
NEC P760 136 COL/216 CPS $580.00 
WEC COLOR P760 9699.00 
SPECIAL! NEC P2200 $339.00 
NEC P560 XL $879.00 
NEC P960 XL. $1,057.00 
NEC 3650 SPINWRITER $741.00 
WEC 8850 SPINWRITER $1,075.00 
OKIDATA ML 182 PLUS FOR IBM CALL 
‘OKIDATA ML192 PLUS FOR IBM CALL 
OKIDATA ML193 PLUS FOR IBM $440.00 
OKIDATA ML292E $377.44 
OKIDATA ML293 $515.50 
INTERFACE MOOULE FOR 292/293 $94.99 
OKIDATA ML393 P/SERIAL $999.00 

aoe MEW oe® 

‘TOSHIBA P321 SL W/TRACTOR $499.00 
TOSHIBA P341 SA $865.00 
TOSHIBA P351 P/S MODEL It $955.25 


TOSHIBA P351 SX WTRACTOA $1,050 00 
HP LASERJET SERIES I IN STOCK 
HP 7475A PLOTTER WN STOCK 
DISKETTES 

3-1/2" DS/DD FOR PS2 $22 00 
5-1/4" DS/DD FOR AT $12.45 
5-1/4" DS/HD FOR AT $21.99 
CHIPS 

8087-16 $545.00 
80367-20 $799.00 


8087-2 (FOR COMPAQ DESKPRO) $169.00 
80287-6 (FOR AT & AT COMPATIBLES) $179 20 


80287-6 $260.00 
0287-10 $335 00 
COMPAQ 386 1MB UPGRADE $390.00 
Misc. 
PARALLEL PRINTER CABLES $1500 
10" PARALLEL PRINTER CABLES $20.00 
150 WATT POWER SUPPLY $85.00 
OS BACKUP PLUS 49.95 
4- 6 OUTLET SURGE PROTECTORS $15.00 
PERMA POWER SURGE PROTECTORS $39.50 
QUADRAM MICROFAZER PAR $139.00 
8K BUFF 
MICROSOFT MOUSE (SERIAL VERSION) $121.50 
QAK COMPUTER DESK & HUTCH $100.00 
OAK PRINTER STANO $89.00 





ALL SOFTWARE MINIMUM 30% OFF e MOST ORDERS SHIPPED WITHIN 48 HOURS © WE HAVE THE LOWEST PRICE, CALL US BEFORE YOU 
BUY ITANYWHERE ELSE e CORPORATE BIDS OR HIGH VOLUME BIOS WELCOME. CALL (800) 426-2489, AND ASK FOR AMY 


TECH HOT LINE (312) 537-3970 ¢ TOLL FREE ORDER LINE (800)/426-CITY 


WE HAVE ALL YOUR COMPUTER NEEDS AT THE BEST PRICE AND WE GUARANTEE IT! 


CALL 


1-800-426-CITY 


Add 3% Shipping & Handling. Orders under $200, please add $5 for handling. Prices reflect 3% cash discount. Allow 10 business days for shipping when paying by 


or in illinola 


312-537-3600 





personal check. Software, chips and other electronic components are not returnable. Returns are subject to a restocking charge. Prices are subject to change without notice. 


COMPUTER SALES 


707 Dartmouth Drive 
Buffalo Grove. IL 60089 
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The 80286 Test Results 
PC Magazine Did Not Show Its Readers... 


@ Nort 


PC Magazine's Feb. 16, 
1988 issue reviewed 
Northgate's 80286 System and 
20 others. 

PC Labs performed through- 
put tests on all systems as well 
as the standard disk perform- 





ate Computer’s Throughput 

Was Fastest of All Systems Tested! 
The bottom line forthecon- | high speed controllers in 80286 

sumer is Northgate gives You and in 8088 systems. 
More Computer For Your If you want to really have 
Money! your eyes opened, call our com- 
Northgate pioneered the tech- aie large and small and ask 
nology that enables us todesign | if you can get a hard drive with 
systems using low-cost (but eo ee 
it. 


ance tests. 

Throughput tests rmed 
by PC Labs confirmed North- 
gate equals or outperforms 
systems using drives with as 
fast as 28MS head access 


| times. 


Unfortunately for Northgate, 
the editors did not report on 
throughput performance, but 
only on hard drive access. 

(IN CASE A DEFINITION OF 
THROUGHPUT IS NEEDED— 
IT IS THE SPEED AT WHICH 
DATA GETS BACK AND 
FORTH BETWEEN DRIVES 
AND THE PROCESSOR) 

Truth is, throughput is the 

real world of computing. 

Head access speed is 

relatively meaningless. 


In their comments on the 


Northgate System, they also | 


stated that Northgate’s RLL 
encodi 
1:1 in had no effect on 
hard cap pes 

Northgate has never made a 
claim about imp: head ac- 
cess wth these methods. IN- 
STEAD, BY USING ADVANCED 
HARD DRIVE TECHNOLOGY, 
NORTHGATE DELIVERS 
THROUGHPUT PERFORM- 
ANCE TO EQUAL OR SURPASS 
PERFORMANCE OFSYSTEMS 
USING FASTER, MORE EX- 
PENSIVE HARD DRIVES. 


of the drives and the , 


| 


ey rele) hard drives and 
their performance to 
yield -time computer 
formance as good or better 
systems using far costlier drives. 
Frankly it hurt us to see the 
conclusions reached by PC 
Magazine based on PC Labs’ 
testing. But...Northgate has 
been fully vindicated by the mag- 
azine's recognition of our top- 
rated throughput performance. 
More importantly, the bu. 
public now has meaningfu 
results on which to base a 
purchasing decision. 
A careful study of features, 
price and performance of 
all systems reviewed in 
that issue will provetoyou 
that Northgate is the over- 
all Best Buy! 
Northgate was the first to | 
offer RLL, 1:1 interleaving and | 





NORTHGATE 





PHORe Neeteaee 
1 800 548-1993 


Mon-Fri CST 8 a.m.-7 p.m. 
Saturday 9 a.m.-2 p.m. 


2905 Northwest Blvd.,Suite 250 
Plymouth, MN 55441 
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NOW FOR SOME REALLY 
GOOD NEWS.. 

Northgate's Enhanced Tech- 

nology leaps ahead and totally 
eliminates any question of head 
access. 

On all Northgate 80286 
and 80386 Systems currently 
eae, we include a Disk 

program at no extra 
cost. tere this highly efficient 
Disk Caching, once a file is 
read into memory, saving or 
reaccessing it requires zero 
disk access. Much like a RAM 
disk. But unlike a RAM disk, 
data is saved when exiting the 
applications program. 

MORE GOODNEWS...North- 

ate now includes the superb 

ot Disk Optimizer devel- 
by Golden Bow Systems. 
Installed in the Autoexec. bat of 
your computer, each time you 
turn on your system, VOPT 
goes to work re-organizing 
your hard drive to keep it 


| running efficiently. Another 


Northgate First! 
CONCLUSION... 

For Complete Computer 
Systems on the Cutting Edge 
of Today’s Technology, phone | 
all the others, then North- 

‘ate. We believe it will be the 


ast call you'll need to make! 


VIDEO-7 
DELUXE VGA _ 


New 264,144 color palette 
Supports all 17 VGA 
modes Analog & digital 
800 x 600 mode. VGA, 
EGA, CGA, MDA and Her- 
cules modes 


$289 


WHILE SUPPLY LASTS 


FAX 


2400 BAUD} | ON-A-CARD 


MODEMS 
* Hayes compatible 
© 300. 1200, 2400 Baud 
Auto diel/answer 
¢ US made, 2 yr ware. 
LOWEST PRICES 
AVAILABLE 


$149 


BEST PRICES ANYWHERE! 


80 MB 
SYSTEM 


386 


© Intel 80386 Processor 
© 1 Megabyte RAM 

* Expandable to $ MB 
© 80 MB Hard Disk 

© VGA Graphics. 

© Dual Serial/Parallel 


Lea nS 
ONLY @ Mo. 


=] 


—a 


Per 


Fully automated FAX now 
lo any Group Ill FAX 
machine Use any laser or 
dot matrix printer 


$2 


WHILE SUPPLY LASTS 


Quad 386 XT 


Upgrades XT to 386 per- 
formance 80386-16MHz 
Processor 1MB 32 bit RAM 


S699 


LAN 2258 $599 


SAVE OVER 50% NOW* 


* SOFTWARE INCLUDED 
* TWISTED PAIR/COAX/RJ11 

* IBM NETBIOS COMPAT. 

* COMM PORT SHARING 

¢ UP TO 255 NODES MAX 

¢ FULLY EXPANDABLE Boy ee 


* LIMITED TO FIRST 150 SETS SOLD 


THIS MONTH’S 


SPECIALS 


¢ LAPTOP MODEM SELECTION 5279 
¢ EXTERNAL TAPE BACKUP UNIT $389 
© TOSHIBA 2 MB 3% IN. FLOPPY $139 
© 130 MB/28 MS HARD DISK & CONT. $999 
© GENOA PLUS EGA & GEM SOFTWARE *199 
HUNDREDS OF OTHER TOP NAME PRODUCTS 


AVAILABLE ON OUR 24-HR BBS DATA LINE 
(805) 650-0193 (8/1/N) 


286 Upgrade $399 


BRAND NAMES FOR MUCH LESS! 


(805) 650-018 
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e 


cacies System 
Leasing & Financing 


Woe 
Bis 





Me; 
ari Free is this od for 
AS29 95 ABLE 


~ Valuel 


TOSHIBA Li 


-800-852- 2888 


No surcharge on credit card purchases! Government, Municipal and School PO $ accepted. Corporate business welcome 
PC. Pitstop 01 4517 West Loke Street 0 Minneapolis, MN 1] 554% 


—_e 
VISA 
tl 





CIRCLE 355 ON READER SERVICE CARD 


It's Easy Deciding 
Why to Buy 
CEC Personal Systems... 


It’s even Easier 
Deciding Where! 


The CEC Computar Werahouse. We offer 
you ell you could went in a parsonal 
computer. Our AT’s and 386 mechines 
offer power, compatibility, technical 
support, service, end great prices! 


Our System 1: Porteble AT hes 80286-10 
Micro Processor, 80287 Socket, 512KB 
RAM, 360KB Floppy Drive, 1.2MB Floppy 
Drive, Parallel, Seriel Port(s), 7 Expansion 
Slot(s), 101 Key(s) Keyboerd $1449. 


* s&s! 
aa. HAT 


Our System 2: Desktop AT has 80286-12 
Micro Processor, 80287 Socket, 512K8 
RAM, 360K8 Floppy Drive, 1.2MB Floppy 
Drive, Monographic/Color Card, Parallel, 
Serial Port(s), 101 Key(s) Keyboard, 

8 Expansion Slot(s). $1550. 


Our System 3: Desktop AT has 80286-10 
Micro Processor, 80287 Sockat, 512KB 
RAM, 360KB Floppy Drive, 1.2MB Floppy 
Drive, Monogrephic/Color Card, Parallal, 
Serie! Port(s), 101 Key(s) Kayboerd, 

8 Expansion Siot(s). $1350 

We design, build, arid test for your quali- 
ty assurance. 100%I8M compatible. Com- 
plete softwere compatibility. Excellent 
service end warrarity. Your satisfaction is 
guerariteed! Call us todey! 


The Comtrek 
Computer Warehouse 
80 Felton Street 
Waltham, MA 02154 
(617) 449-6988 « (617) 449-3777 
US 1-800-527-6016 
MA 1-800-527-5995 


Mestercard/Visa/American Express Accepted 


CIRCLE 512 ON READER SERVICE CARD 





INTEL 
COPROCESSORS 


8087-2..... $138 se SAVE UP 
80287-8.... $226 TO 70% 


80287-10... $270 
80387-16... $438 


PRINTERS 
= 2"  & CAD 


LOGIMOUSE C7 BOEING WORD 
& FIRST PUBLISHER GRAPH 3D PERFECT 4.2 


$97 $189 $189 


TOSHIBA 
T1000 


s779 


SMART MODEM VEGA DELUXE 
2400B & SW W/VGA 


VENTURA 
PUBLISHING 1.1 AST 140 


MITSUBISHI 
DIAMOND SCAN 


PRINTERS @ LASERS @ SCANNERS 
SID 3550 Biscsl Tget 


AST lndotasesPS. 


GIGITIZERS & PLOTTERS 
36295 


Citizen ) - oad UNC Table... 


COMPUTERS 
CITIZEN PANASONIC Mulsped €1 een 
MSP-40 1092i Samaang 206 © 306... 


$289 SAMSUNG 


TTL-AMBER DRAFIX 1+ 


CHWS 64k 256k 8087 80287-387 5888 ee ete $459 


MONITGRS © TERMINALS @ PANELS 
2400 $129 NEC Mutsyne 
ae hs ERC 06/786 . ’ Womb § 
Seesung oe Gl Paradize AuloSweich 
Sigma besigns \ 4 EGA 480 
Laserveaw 18/19" F 4 VGA 
Sony Mulliscan i ; Sener VGA 
ee , Yenicon.... 
Thompson Ulir ascay » Al S17 Video 7 Vege 
A f Oeluze w/VGA 
Call S 2 Vege VGA 


ORIVES 





SOFTWARE 
Call NewViews 11 Ok Drv 
Sh PageMeke: Hayes oo, 2 
$195 Paradox 20 Adtsubishd AT 20/70 MB 
$103 PathMinge pail 
idl p TH00/ F3100/2 
Panasonic Fex 
ProneFiee 
: tol any phen 
fS Protessienal Ptan 
Professional Wh Lopitech C7 Mo 
‘ogimouse Sus & 0 
RBase Sys V¥.... Paint... u se4 Wicrosatt Mo 
i HELPERS 
WPS Manilest) Logleal Connection 256K 
512k 


i 
i 
¥ M.H.I, WAREHOUSE, INC. 
¥ Ce $021.N 20th Street #10261 
YP Expert Phoenrm, Anzona 85064 
YP-Graphix TOLL FREE credit with order 
igh Spee 602-061-Tu90 
Lotus 123.20 WordPertec! 4 2 Customer Service 602-997-6756 
MathCad w 16 Library Customer Service Hours 9-3 M-F 
MemaryMat Hours 8-5 MT M-F 9-2 SAT 
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ATal The right choice 


6300 w/G40K 1 Drive .......... 

6300 w/ 640K 2 Drives seen 

6300 w/640K 1 Fleppy, 20 Meg . 1139.60 

$300 w/640K 1 Floppy, 30 Meg .1167.70 
\ 6300 w/640K 1 Floppy, 40 Meg .1399.90 

AILATEYs Inctude teyboord Monttor sn DOS additional 


TOSHIBA { 




















1100 Pive 
3100 w/20 Meg . 






for 


@CITIZEN 


Cs 
< 








He 


ag 






Aue 


a 
Aca 
coe 





- $917.95 





3499.60 T5100... 








“NEW MOOEL 
NEC F351 . - 650.00 P3S1SX. NEW MODEL 
: AST Turbo Laser/EL ~ $1496.45 
HP Laser Jet Model 2 . .. 1749.40 
NEC LO850/LC860...... IN STOCK 


NEC LC890 Postscnpt 


[ 08 Te aaa 1044 ait _ | a 


[ HEWLETT PACKARO | 
INSTRUMENTS 


| HP7440A 
HP78758 
HP7550 HI DMP-S2MP 
HI DMP*S6A 


Hi DMP-61 








MINISCRIBE 30 Me Flashcard 
MOUNTAIN 20 Meg 


PLUS DEVELOPMENT 40 Meg. 
WESTERN pore 30 Meg 























HP7570 
HP SCANJET 





PRIAM 40 Meg hard disk. i 
PRIAM 60 M 


SEAGATE 4038 40 Meg hard 498.90 
SEAGATE 4053 40 Meg hard di: 

SER RE AGESISO, Met hard orek 
360K floppy drive 


From Here to on In 18 Seconds 
BELL OFFICE Faxtine $1370.52 4 


PANASONIC ICIS . 463.86 
P FO-150,..... 10780 Re 


TOSHIBA 3010 st 1314.44 ‘a 








Nobody Sells | « 


CALL FOR LOWEST CUSTOM QUOTES 


i 

PACKARD BELL 

_—— 

¥Xe6 [XT Turbe} 640K, 1 Fi 

GW-8asic, Seral/Perailel, Color: 

Adepter & Keyboerd.......... $000.04 
te} & Hz, 0 Wat State, 

loppy, Serial/Perellel, 

Controller, Keyboerd ....ccccer ee 81200.96 


VT206 (AT 
640K 1.2M 


‘ass S: 


172 height flo ‘ * 
MINISCRIBE V2 height w/ coat”. 
MINISCRIBE 30. Me, V2 hewoht w/ RL 


SEAGATE 30 Meg 1/2 height 
SEAGATE 40 Meg 1/2 height 
GENOR 60 Mea int tape. 


GENOA 125 Me 
TOMEGA BERNOU ny rial 


IOMEGA 20 Me 2 hei 
TOMEGA 20.20 Exe 


IRWIN 20M 


Meg v2 







PM 


| SANTA CLARA Diskless Workstation .... $640.40] 
| es SOFTWARE & STARTER KITS 
WESTERN OIGIAL 3 Node | 


INTERFACE cons 
patil pend LANBoard . 

J ET PC210 LANBoard . 
| ETNERNET interface Connect 
ETHERNET Plus Soard {tor 286) 

| GNET Interface Card w. irabee 
WESTERN DIGITAL Ethemet Cai 
























agit perma 
| tancow or pat hr Row 8 ftw 
PRCKARD BELL n manors ir 
GENOA Spectrum (color ‘noe ws) 9S 
HERCULES mon 


NCS 
‘HERCULES pape 





COMPAQ rOctorne ‘imonitor 
{BM PS2 6503 


NEC Muttisync | 


PACKARD BELL Green or Ambe oe 
TAXAN 123 Green /1 a 


AT&T Cotor Monitor... 
AMDEK color GOT /722 
IBM PS2 8512 Color 















IBM P52 8514 Enh 

PGS HX.12 Plus . 41715 
TAXAN 650 .. 465.90 
TAXAN 720... 120d 





, DOS & 
lonochrome 





Fm 


= 


S/P/C, Monagray 
$-500, 1.2 









SORY MULTISCAN. . 
TAXAl PLUS . 





VGA DISPLAY, CARDS 
c $314. 





PARADISE VGA 

QUADRAM ULTRA 

VIDEO-7 VGA 3 
EGA DISPLAY canos 





NEC GB-1 Bind80 
CuSO ate 


AST 5251-11 Pus. 
EVEREX 12008 /24008 
HAYES 1200... 





IRMA 3278/79 Couner 
US ROBOTICS 12008 hav compat . 


US ROBOTICS 24008 
VEN-TEL 1200 Ee Hi 
VEN-TEL 1200 Plus 


VEN-TEL 2400 ea 
Smaricom snes: 













KENSINGTON Masterpiece. 


KEYTRONICS 5151 IBM or AT&T 
KEYTRONICS 101 
QUAD! 


RAM Micro Fazers 
Printer Cable ‘8M to Genironcs) 6 







BC-450... ... $419.78 10-1200 .... 
BC-1200 .. ...74855 LO-IBOO..... 169.75 
4 Outiet 29 
DATASHIELD 
500 Watt $560.05 1200 Watt 
age « 638.50 6 Outlet Sul 





LOGITECH Logimouse Bus Version... .. 









LOGITE! mouse C7 w/ publisher ie 
MICROSOFT jouse (Bus Version) . 19.34 
MICROSOFT Mouse (Sera Versioni 
MOUSE SYSTEMS (Serial Version) . 
MOUSE SYSTEMS (Bus Version) .. 


WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE™ NOW! 


Nationwide Toili Free 


y | Bt aa ae 


Crue Care charges ovr nat suerte unt bing of sepmend Om Wt hare are orders ant 
orders wider $200. poane nea 85.00 tencing tee {e%-CHtNChNE MATS ORCI 18 THIEL 
1g foe fa ores revert 3a orca’ We cash Aewe 10 buatess days ter shagg amen 
4 by BATSON Chace Satenre ohuas and eT MESHING “oTHCT TS are WERT 


In illinois 


FAX a 
(312) 498-1426 (312) 291-1737. =. 


Ban On Od 
4 d 
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yw. wo 


oe CDW 388(2) PC 






= 101 AT style keyboard 

» Phoenix Bios = Mitsubishi 
Floppy Drive » 4 77-10MHZ 
motherboard = 150 Watt FCC 
approved power supply » AT 
style case w/keylock. LED 
indicator & reset switch nriaieaie 
= 120NS D-Ram 




















ASEAN 512K Standard, Expandable to 1MB 
theusa | onthe Motherboard = 6-12 MHZ 
- Keyboard or Toggle Switch Selectable 
= Room for up to 4 Half Height 
Drives or 2 Full Height Drives » 200 
Watt Power Supply » 101 Key AT’ 
Style Keyboard boda 


» 32 bit 1GMHZ 
operation = 200 Watt 
power supply = 101 key 
keyboard = 12MB 
Mitsubishi floppy drive 
= Westem Digital hard/ 
floppy controller = 1MB 
1OONS static column 
ram. 








PC XT 
84303542 COMPATIBLE 
w/640K/1 Floppy/’20MB HD (843038 99 
640K/2 Floppies (84903510) 
w/B40K/1 Floppy (843 


MW D WA2 HOC 


10/1 2MB Mitsutwsh 


ale Hard Dnve 








DCITIZEN 


AST Mode! 80 "1,968.00" LODITECR Lo 79.00" 
























ABT Modi ef 10 ssn: 
AST Mode 599.00° : 
‘i \ ‘ 50 388.00 = Tnb 224 yl 
ATBY £500 640K 1 Drv 795.00 i 
ATAT 6300 WI } MSP-45 389.00" = Tnb 124 425.00" 


ComPag Des (pro EPSON 


























CURTIS Aub: Fax Prot 93 00° 






























































BORLAND INT. Turbo C oF Turbo Basi’ $7.00" L500 CALL UL 1050 
SORLANO IRT. Turbo Pascal 40 §7.00° FX286E GALL. «==«EXB00 CALL WENSINGTOR 99.00" 
DAC SFT. DAC Easv Accounting §3.00° mare MACR IN Mici fl Joystick 30.25° 
er ie ISM PS? Model 80 w70MB KARO PC NETWORK Printer Cab) 495° 
THR * 286°12 w65MB Hd Disk Be Da bach 
LOTUS DEVELOP . . THE 386 16 w/71MB Hd Di . 
Ev FOE eee RET a QUADRAM 195 00° 
sory 17.00" 
SORY 45 00° 
THE ai : oF 
MECA Mu. Ae Momey 40 — 107.00* 3eg.00" PP 4 THE . 
MICROPRO ire | 4.0Wordstar Prot 218.00" P2200 335.00" POXL 965.00° dt 
OKIDAIA THE nt 99.00" 
MICROSOFT °C" Compile 244.00" : : cHiPs Ns) Tt 
MICROSOFT Duick ban 4 0Windows 55. Le 1934 419.00" M2944 99000" CHIPS Set of 9 - ISON) 42.75° 
PEACHTACE oF ML 39399800" «ML 182 203,00" COMPUTER cave ‘CARRYING CASE 








TURNER WALL Note ft or SOZ 45.00" Panasonic 


oisKertes 12 90) 5: 
DISKETTES (25) 3: 


























MEROX CORP. Ventura Publisher 459.00° 
‘SOFTWARE AVAILADCE it 3 1/2" MEDIA. CALL PUR PRICES. 





10921 299.00° 1992 385.00° 

























































SEIKO: \ 
SK-3000 328.00° P-1B0Al 1739.00" 
: TOSHIBA WATES Srarimoder 1200, 
THE * 20M8 Ho Disk Card *319.00° plune partS_ aga. 00° Pageleser 12 2398 a Sm UE f 
1 ? * VIDEO 7 Vega VGA w Smarteon 259,00' 
THE 30M 12 Mt LL HO. Disk Kit 299°00° zs PaS1 Sx $25.00" P41 SL HAYES Smartinodem 240 389.00° 
= . wiSmart . 


ARCHIVE 20MB internal 595.00° 


WOMEGA Ova! 20 20MB On THE 


tHE. E 
THE 2 E 
THE — 2400 BAUO Int _w/Softwara 149.00° 
US RDSOTICS HST 96 599.00° 









INTEL 80287" JOMH? Co-Processor ‘298.00° 
INTEL 80287 BMHZ Co-Procassor 235.00° 
MA INTEL Ge” 2 Wetr Co Provssor = 42-00" 
INTEL 80387-16 Co-Processor 




















al Tape 
MAXTOR 380MB Int 50! Hard Onve 3; 
MINISCRISE 3650 40MB 1/2 Ht 335.00° 
MINISCRIBE ae ue Full Ht 549.00° 











MADE IN 
With 640K 360K aeeiUiaiA 
Mitsubishi floppy 
disk drive mono __ 
graphics adapter. | eral 
1 serial port, 1 
parallel port, clock 
calender & gama 
port, 101 key 
keyboard 84303565 
wiColor Caré = 84303579 
w/EGA Card/480x350 
Resolution 64303585 



































COMPAQ PORT. 386 MODEL WO . *6,799.00° 
COMPAQ PORT. II] MODEL 49 

W6s0k 12MB Orve 40MB HD 3,995.00° 
REC MULTISPEEO 

W640K 235M 720K Floppy Or 1,228.00° 
NEC MULTISPEED € 

W6I0h 2:35 720K Dr 
REC MULTISPEED RO V/’ 


OMB Onvecard . 
MOUNTAIB 208 Drivecard 479.00° 
PLUS OEVEL. Hardcard 20 519.00° 
PLUS DEVEL. Hardcard 40 799, 00° 
PRIAM 230MB 12MS Hard Disk 2,100-00° 
SEAGATE 57-251 42MB 40MS HD 399.00" 
SEAGATE ST-4051 40MB Full Ht 549.00° 
SEAGATE ST-4096 BOMB Full HY 799.00° 
SEAGATE ST-225 20MB Ha Disk 
























11100+ LAPTOP 
70K Or 18 1P LCO 












*490,00° 
410A 410W oF 4106 

















KODAK 


MB F 


ROUSTON IRSTRUMERTS Ai! GALL 
SUM PRICS 




























ape sdsaiab is MITSUBISHI poy D1 5 
N 2-50 .00° Summaskatch ‘OMe Cap . 
8512-420 00° —«BS13 510. gor | SHARP Copier Cartridge (Black 60.00" SUMMAGRAPRICS MITSUSISRI 360K 1/2 Hi Orv 95.00° 

SHARP UX-80 Fax Mach 959.00° Summasketch ( THE 12 Ht Add-Dn Filo 75.00° 


SHARP Fax Paper F020 


{RENT SOFTWARE SEFORE YOU BUY | 800 621 S A AV / E 
Members are eligible to jon The NEW PC NETWORK'S = = =~" = 


Business end Game Software Rental Libraries to evaluate 


products for # full 14 days of 30 deys to see if meet In ILLINOIS: 1-312-280-0002 


ur needs Just 35% OF THE MEMBER WHOLESALE 

A le be el rial TECH SUPPORT: 1-312-280-0280 PCB038 
CUSTOMER SERVICE: 1-312-280-1567 

“The NEW PC NETWORK Membere pey [ust 0° ebove [AEA WWSAIAEIAP YIP Wy anne MESO TIPPS Sry. zm 


PAG Box of 6 Rai 22.00° 
















Multi-Mode 435.00 
EGA 319.00" Color RGB = 249.00° 
12° Amber TTL 85.00° 













1409 249.00° 1410 345.00" 













Multisyne I] WC-1402 . 
Multsyne XL 1,995.00° 
Motusyne Plus $§72.00° 























the wholesale price plus shipping & handing Al pnces 


shown are wholesale end reflect a3 - cash discount Minimum Monday-Friday: 8:30AM-6:00PM poe 













shipping $4 00 per order International orders cai lor shipping . sf of 
& hendiing charges Money orders personal and company Saturday: 10:00AM-4:00PM 


checs please sowie ae 8 clear All prices subject The NEW PC NETWORK 
ibis 320 West Ohio, Chicago, Illinois 60610 


PSM-03 

HX-12 Plus 369. 4 . 

LM-300. 465.00" = PSC-2. 389.00" 
Amber Dual Moc 
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Aclington Computer Products gives you the | 
best prices on IBMPCs... 


IBM AT 339 (8 MHZ) IBM PERSONAL SYSTEM II 
1.2 Floppy, 512K, Model 30, 2 floppies w/Monochrome Monitor..... wreralelesece-sissecisioieete 
30 MB Hard Disk Model 30, 20 MB w/Monochrome Monitor 
w/Monochroma Monitor ... $3895 Model 50, w/Monochrome Monitor............ccseeeceeeees Sine 
Model 60, w/44 MB and Monochrome Monitor 
IBM XT Model 60, w/70 MB and Monochrome Monitor 
Model 80, w/44 MB and Monochrome Monitor 
CALL FOR CUSTOM Model 80, w/70 MB and Monochrome Monitor 
CONFIGURATIONS Model 80, w/115 MB and Monochrome Monitor 


w/Color Monitor add $250 
...and COMPAQ too! 


w/Color Monitor 











DESKTOP — 1 Drive 2695 Model 40 (1 MHZ) ....2..... $4595 WUGO 10 MHZ 
640K, 40 MB, Monitor ........ $ Model 60 (20 MHZ) ........-- $5579 TURBO XT 
PORTABLE Il MODEL Iv — Model 130 (20 MHZ) .. $6950 
1 Drive 640K, 20 MB ......... $2850 45 10 MHZ keyboard switchable 
PORTABLE {ii — Model 300 (20 MHZ) ......... $9450 clock speed, 640K Ram, 1 floppy 
1 Drive 640K, 20 MB ......... $3695 drive, 20 MB hard disk, parallel 
and game ports, clock calendar, 
w/d0' MBP ico cee $4195 COMPAQ PORT. 386 B fronochrome orapninaeae ie 


. $5975 monochrome monitor, 3 year 


Model 40 en Ants 
COMPAQ DESK PRO modal ele ane $7375 limited warranty. 


; $1149 
1 Drive, 640K, 20 MB 
Greanioy Amber Monitor ..... $1695 





DRIVES & TAPES VIDEO BOARDS 


360K Floppy for PC $99 SEAGATE HARD DISKS ATI EGA Wonder 

360K Floppy for AT $115 20 MB for XT (ST225). $279 Evarex EGA Autoswitch.. $139 

20 MB Tape for XT. $379 30 MB for XT (ST238). $299 Graphics Card $79 

20 MB Tapa for AT. $379 40 MB for AT (ST251) . $399 Harcules Graphics Plus .. $179 

40 MB Tapa for AT 40 MB for AT (ST251-1)$489 NEC GBi $259 

or Compaq 386.... $489 80 MB for AT Paradise Autoswitch 480 . $169 
Paradise EGA 


EVEREX PRIAM HARD DISKS Quadram Proayne 
60 MB Intarnal .... $679 $6 STB EGA Plus 


Vega Deluxe 
60 MB Ext Sta Be : 
xternal $679 Vega VGA 


1OMEGA 
10 + 10 Barnoulll w/Controllar MICE 
20 + 20 Bernoulli w/Controtler NEC Multisync 


Mousa Systams ate NEC Multisyne Plus 
PLUS hard card 20 MB Microsoft 5 SAMSUNG Color 
PLUS hard card 40 MB Eogitach’....scccesccss cone $74 SONY Multiscan 


FOR ORDERS & SYSTEMS QUOTES: 


Aidington gg 80-5 48-5105 
Computer CUSTOMER SERVICE AND INILLINOIS 312-228-6333 
roducts. inc. sHipPING 312-228-6333 
3025-E S. MALMO Ye TECHNICAL AssisTANCE 312-228-1470 
ARLINGTON HEIGHTS, IL 60005 Prices and Availability Subject To Change Without Notice 








Bringing 
peripherals since 1984. 


you the best in IBM compatible 


OUR EPSON PRINTER PRODUCTS ARE SO GOOD WE NEED TO SHOW THEM OFF! 


LX 800 FX 286E LQ 500 
$189 $429 $319 
FX 86E LQ 800 LQ 2500 
$289 $369 $819 


PRINTERS 
EPSON 
LX 800 .... $189 LQ 1050... 
FX 86E.... $289 LQ 500... 
FX 286E... $429 LQ 2500... 
LQ 800.... $369 EX 800... 
LQ 850.... $489 EX 1000... 
OKIDATA 
192 Plus/193 Plus 


SOFTWARE 


Crosstalk 

D Base III Plus 
Framework 

IBM Displaywrite IV ... 
Lotus 123 

Managing Your Money 
Microsoft Word 
Multimate Adv. Il... 
Norton Utilities 

R Base System V... 
Smartcom .... 
Symphony 

Ventura Desktop Publi... 
Volkswriter III 


TOSHIBA 
321 S/L/341 S/L 


LQ 850 EX 800 
$489 $389 
LQ 1050 EX 1000 
$659 $479 


MULTIFUNCTION 
BOARDS 


Everex Magicard 384K 

AST 6 Pack w/384K 

AST 6 Pack Premium w/512K . $219 
AST Advantage 

AST Rampage PC w/256K .... $239 
AST Rampage AT w/512K .... $339 
Orchid Tiny Turbo $279 
Intel Above Board PC $249 
Intel Above Board PC P/S .... $279 
Intel Above Board AT 

Intel Above Board AT P/S $349 


Word Perfect 4.2 
Word Perfect Library .. 
Wordstar 2000+ 


Irma Board .... .-- $695 
AST 5251-11 $529 
AST 5251-11 Plus Enhanced .. $599 


CHIPS 


64K Ram Chips 
256K Chips 


PANASONIC 
$189 10911 
MODEMS 
Quietwriter III HAYES 
Proprinter Il TRO en ee oo 
Proprinter X24 
Proprinter XL 
Proprinter XL24 
HEWLETT-PACKARD | 
Laserjet II Everex 300/1200 w/Software ... | 
Everex 2400 Internal 
Everex 2400 External 


9 for $11 
each $4.50 


BOBTe2 Fos cies ns soins sive. $149 





* ISSUE HIGHLIGHTS x 


AST RAMPAGE AT NEC MULTISYNC MICROSOFT ZENITH 2. DRIVE EPSON PRINTER STAND 
| W/2 MEGABYTES MONITOR MOUSE LAPTOP W/PRINTER PURCHASE 
| $599 $599 $109 $1695 $15 

EVEREX 300/1200 SEAGATE 30MB HP NEC 
‘MODEM W/SOFTWARE HARD DISK KIT LASERJET I MULTISPEED EL D BASE Ill 

$99 $299 $1699 $1695 $379 











FOR ORDERS & SYSTEMS QUOTES: 


800-548-5105 


CUSTOMER SERVICE AND IN ILLINOIS 312-228-6333 
SHIPPING 012-228-6333 
TECHNICAL ASSISTANCE 312-228-1470 


Prices and Availability Subject To Change Without Notice 


Aldington 
Computer 


Products . ine. 


3025-E S. MALMO 
ARLINGTON HEIGHTS, IL 60005 





WHOLESALE PRICE TO PUBLIC! 


PINECOM 10MHz TURBO ‘XT COMPLETE SYSTEM 


@ 256K RAMon board (Exp. to 640K) 
i © 150W power sup) ny xy 2 ar ts) 
1 © Mini AT case w/LED, keylock & reset button 

© one 360K floppy disk drive henna 
© AT style keyboard (84 keys) 
© 8088-2 mi 
© 818M WO slots 
© TTL amber monitor 
@ Monochrome graphic card w/pnnter port 
°* Add $200 for RGB color system 


i. 


sas opens 
‘gpg ON 


_—————_—" ** Add $450 for EGA system 
Fully Assembled & Tested 


1 Year Parts & Labor Warranty $ 499 00 


CIRCLE 255 ON Geaaek SERVICE CARD 


PINECOM ‘AT’ 286 COMPUTER 
@ 512K RAM (Exp. to 1MG on board) 
© 1.2M floppy disk drive w/controller 
@ 6/10 MHz clock selectable 
@ 80286-10 CPU 
@ 220W power supply 
© ATstyle keyboard (84 keys) 
© Clock calendar w/battery backup 


$799.00 


PRICES ARE Savery TO 
‘CHANGE WITHOUT 


Fully Assembled & Tested 
1 Year Parts & Labor Warranty. . 
*The Land Mark Speed Test, Landmark Software Inc. 


PINE COMPUTER INC. 


9690 TELSTAR AVENUE. EL MONTE. CA 91731 
STORE HOURS: MON - SAT 9:00 AM - 6:00 PM 


(818) 575-1882 


PHONE ORDERS WELCOME 


386 SYSTEM 


© 80386/16 16MHz processor @ enhanced keyboard (101 keys) 
© 1MG RAM on board (exp to 2MG) © GOMG hard disk drive (28ms) 


© 1.2M floppy drive @ Monochrome graphic card & monitor 


SPECIAL 
SALE PRICES 


pinecom’ 


{Al hard disks are formatted to specsficatron’* 

** Ask us about 

SEAGATE ST-225 20MG hard disk w/controller (65ms)... _ . 
SEAGATE ST-238 30MG hard disk w/controlier (65ms). 
SEAGATE SE-AEs6 S066 haw FX (G88) 
SEAGATE ST-251 40MG hard disk (40ms) ... 

SEAGATE ST-4096 BOMG hard disk (28ms) .. 

720.3%" hoppy disk drive (installation avaiable) 


CALL!! 


pe ae acho ea software) 
Logitech senal mouse w/software 

4 senal port card for AT {MS-400-AT).. . 

4 senal port card for XT {MS-400-XT) 

300/1200 baud internal modem (short card) . 
300/1200 baud external modem (Mitsuba) 

EPSON FX-B6E 240cps dot matrix 60 col NLO 
EPSON FX: 286E 240ceps dot matrix 132 col NLO. 
EPSON LQ-1000 180cps 24 pin 132 col NLO.. 
OKIDATA ML-182 120cps dot matrix 80 cot NLO . 
OKIDATA ML-192 200cps dot matrix 80 cot NLO.. . 
OKIDATA ML- 193 200cps dot matnx 132 cot NLO. 
CITIZEN 1800 180cps dot matrx 80 cot NLO 

NEC V-20 chip 

Upgrade tot for your PC/XT to 640K main memory. 


TERMS: VISA or Mestercard accepted. COD arder 
on Cashiers Check only. Check shipping charges when 


ordennng 3¢%o surcharge for all credit card purchases 


TELEX: 5106017376 PINECOM 
FAX: 818-575-1897 
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This Section Is 
For Serious Buyers 


We’ve rounded up all the direct marketers 
who want your business and made it 
easier for you to find them in our Direct 
Marketing Connection. 


Now you can quickly find the right PC 
products and services, the right price and 
the right vendor, right here in this special 
section. 








Not Sure About 
A Product Or Service 
You've Seen Here? 


Then why not fill out the 
reader service card right now, 
send it to us, and you'll receive 
more information directly from 
the vendor or manufacturer. 


Standard Features Include 
cy 100% IBM PC-XT Compatible. 
<> 8088-1 Processor - 4.77/10 Mhz. 
© 640K RAM on Motherboard. 
> Enhanced PC-AT Style Case. 
> One 360K Floppy Disk Drive. 
> Standard PC-AT Style Keyboard. 

DSI’s Added Value 
At No Additional Cost 

<> One Serial & Two Parailel Ports. 
> Clock/Calendar & Game Port. 
> High Capacity 40MB Hard Drive. 
> Hercules Compatible Graphics. 
<> 12" Amber Monochrome Monitor. 
> One Year Warranty. 


Complete EGA System « Only $1379 


NO GIDDEN COSTS 
COMPLETE & READY TO OSE 
COMPARE AND SAVE 
BEST PRICES AROUND 


est. Arie? 
a 


HARDWARE <= 
| — COMPUTERS—— ——— PRINTERS —— 
ACER 386 CALL AST Turbo Loser 
AST Promium CALL Cihzen 1200 i: 


MITAC XT of AT CALL Citizen MSP40, 
§ NEC Mulhspeed CALL Digontx 150P 
Sharp Laptop CALL EPSON All Models 
Toahibo Laptops CALL NEC P2200 
NEC LC890 
— — Panasonic 1001 
meas = eee ea 
925 Panasonc 4450 Laser 
469 Toshiba 351 


} Puss Hordoard 40 BOARDS —— 


p Bemouth Box 4 CAL 
Archive. 40MB Tope 309 Auoswiln CGA #80 


EGA Wonder 
| OTHER HARDWARE an vip 
| vores Modems CALL Genoa Super Hi Res 
CALL Vega VGA 





Durable Solutions, Inc. 
214 North Main St. « Natick, MA 
(617) 653-7175 
Route 12° Westmoreland, NH 
(603) 357-1298 
41 South Main St. « West Hartford, CT 


(203) 232-1958 


386 
559 inboard 386 PC 


SONY MONITORS CALL 1 Board 386 AT 


— ACCOUNTING— — SPREADSHEETS = 
57 Boeing Calc 
185 Framework 
180 Lotus/Symphony 
80 Microsoft Excel 
CALL Quoth 


CALL WORD PROCESSING 


ml 


189 Wes ” CALL 


Call Us ramen tater slat | To Recolve Our 
Computer Product ramen tater slat | 
ICTRCLF 367 ON READER SERVICE CARi 


265 PFS First Chovon 
CALL PFS Pro Write 

89 Wordstor 2000+ rel 3 
215 Wordstor Pro 





Ue Word Pertect 


UTILITIES 
298 Quick Bosie/C 
Pascal Basic /C 
Desqview 2 0 

195 Windows 
CALL Windows 386 

61 Brooklyn Bridge 
CALL Dasiink 

54 OS Backup 

205 Eureka 

165 Gopher 

259 Laptink 

275 Moca Uttilhes 

53 Metro 

42 Mirror It 

55 Norton Guides 

§9 Norton Utilities Adv 
265 SQ7 Pius 

69 PC Tools Deke 
135 tree Pro 

91 Stotgraptucs 

105 Super Project Expert 


800-662-2686 onsen onn 


forCa Orders, tech Support, 415-668-9350 
Call or Write for Free Catolog 
PAYMENT: Visa, MasterCard, Cashier's Checks, Per- 
sonal Checks with hold, Quolitied PO's CA orders 
Odd sates lax SOFTWARE SHIPPING— UPS ground-2% 
of order, $$ min UPS Blue-3% of order, $7 min 
HARDWARE — Coli for charges DEFECTS. Replaced or 
ftepalted al our option RETURNS: Subject to restock 

fee 


Whats Important Price or Service? 
G.M.C. OFFERS BOTH ! 


LASER PRINTERS 

H-P Laser Jet Serles 11...+$1699. 

ll-P Laser Jet....+ - $1999, 

U-P Laser Jet Plus... -$Call 

I-P Laser Jet 500 Plus.....$Call 

H-P Laser Jet Includes Toner Cartridge. 

PRINTERS 
CITIZEN 


1200. ..6$135. = MSP-50..00020$ 540. 
180D..+6$155. MSP-55..6.0..9435, 
MSP-40..$265. Premiere 35..$420. 
MSP-45..$375. Tribute 224..$565. 
EPSON All Models..;.$Call 

H-P PLOTTERS 


omMpad vs Graphics Plotter Drafting Plotter 
Deskpro 386, 40 MEG. o+eee+e06+S4657— YHp 7440A....SCAll fp 7595A. .$Call 


Deskpro 386, Model 60 20Mhz...$5570. jp 7475A... $1382. 
Deskpro 386, Model 130 20Miz..$7050. yj-p 7550A...+$29(K). 
Deskpro 386, Model 300 20MHz..$9166. é 
Portable 11’ Model 2., INTEL. FNHANCEMENT. PRODUCTS 
Portable Il Model 4., ALL MODEL IN STOCK 
Math Coprocessors 


Portable III Model 20. 

Portable If] Model 40....+++++S4155. CL ee PT bc 
MONITORS AMDEK 8087-2..$190, 8287-10. .$380. 

mn ETc 7387-16. $610 

Miltisyne GS/W.... $167. 310A....$115, 9087-1..$274. Bi » $610. 

mile tanne GS/AseseecSl67. 410A...+$139. et ea 80387-20.. $829, 

Miltisyne GS/G....+ $167. 432A.00$150. eae ain 

Monograph System... $1099. 6005... .$306. 2 Loree . £470, 

Mulisyne Ii JC-1402.$Call 732.....$389. Piaybac! 00S 


G.M.c.2 


Nationwide Toll Free 


1-800 - 634-5432 = 
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COMPUTERS 
NEC Multispeed...». $1290. 
NEC Multispeed EL. .$1490. 
NEC Multispeed MD. .$Call 
(eM PS2.. 
Model 30 
2 Drives. ..++$1257. 
Madel 30, 20 Meg. $1702. 
Model 50, 20 Mep.$2666. 
Model 60, 40 Meg..$3850. 
Model 60, 70 Meg. . $4628, 
Model 80, 40 Meg. .$5126. 
Nodel 80, 70 Mep..$6249. 


Diogroph/2000 
Orow Applouse 


All Products New with full warranties: 
Price & availanility subject lo chonge without noice 


TH ~ Regletored Tratrmrke of 10H ancl Compaq. 


G.M.C. Folley: ALL ardera undee $200.00 
plense add $5.00 hendiing See, non- 

defective ceturne subject ta restocking 
lee. Peice eubjert to change. All Reacee 
ere ceoh, edd 1% for WCEVine and 3 Ine 
Aeon. No C.0.0. ordere. All naloo final. 








Marketplace 


The PC Buyers Guide to Products and Services 


This is your showcase—your direct source of information 
on PC products and services. PC Magazine Marketplace 
gives you quick access to exactly what you’re looking for, 
plus information regarding price, discounts, specifications 
and delivery. Use this guide to help you decide which 
products to buy. 





MOVING? 


Please write to: 

PC Magazine, 

Box 2445, Boulder, 
CO 80322. Include 
your mailing label 
from a recent issue 
of PC Magazine for 
faster service. 
Please allow up to 
60 days for change 
of address to take 
place. 


If It’s 


Today's high speed micro- 
Sq, Computers process and 
“se manipulate data at break- 
neck speeds. Speeds that add 
a power and performance to PCs 
and PC networks. Making them the 
“a hottest vehicles around. But slow disk drives 


cause I/O bottlenecks. Traffic could stand still. 

DOSUTILS’ by Ontrack Computer Systems is a powerful utili- 
ties package designed to give you the edge. Programs for seek 
performance and data transfer rates provide test results to define 
optimal disk subsystem configurations so you can travel in the 
fast lane. Non-destructive low-level formatting software dynam- 
ically changes your disk’s interleave value to add speed without 
affecting data. File maintenance, data recovery and diagnostics 
programs add polish to the package. 

Optimize your PC's performance for $99.95. Dealers inquire 
for pricing. 


Orders taken at 800 
752-1333 (Minnesota 


612 937-1107) ee 


6200 Bury Dnve, Eden Prairie, Minnesota 55346 
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Search the Scriptures Resident 


Finally, everything you’ve always wanted 
in an on-line Bible. 


Important To You, 
You'll Find It Here... 


PC Magazine is the first 
place to look for the PC 
products and services you 
require—at the price that’s 
right for you, from the 
vendor you want to do 
business with. 


iyi 





It’s memory resident, so it's 
always available. From any 
program. 

It's flexible. You can search 
all or part of the Bible, 
searching for words or 
phrases. You can copy verses 
directly into your document, 
one or several at atime. You 
have two ways to build topical 
verse lists, and three methods 
for merging lists. 

It’s also fast. It will search 
the entire Bible in under 3 
minutes, the New Testament 
in only 30 seconds.* 

Search the Scriptures costs 
$185. A demo program is 
available for $20. Call 
1-800-255-8602 to order (in 
LA call 318-322-0897). VISA 
and MasterCard accepted. 


© Includes the complete King 
James or New International 
version of the Bible. 

© Pop-up memory resident 
program. Accessible at all 
times, from any program. 

© Copies verses directly into 
word processing documents. 
© Occupies oniy 2.5 MB of 
disk space. 

© Searches the Bible for one 
or more words or phrases at a 
time. 

© Builds and merges verse 
lists, with up to 1,000 verses 
in each list. 

© Displays any verse in less 
than one second.* 

© Non-memory resident ver- 
sion with integrated word pro- 
cessing available for $250. 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET. . . 


WAV EU bia 


HARDWARE 


COMMUNICATIONS .. . 347 


COMPUTER 
SYSTEMS 


DISK DRIVES 
DISKETTES 
EXPANSION 


PROTECTION 

POWER SUPPLIES 
PRINTERS ............+ ee 
SECURITY ............ 350 
SPEED DEVICES 


SOFTWARE 


ACCOUNTING 


ARTIFICIAL 
INTELLIGENCE 


BACKUP SYSTEMS ....351 
BUSINESS 351, 352 


SOFTWARE continued 


BUSINESS PROJECT 
MANAGEMENT 


BUSINESS TIME 
MANAGEMENT 


COMMUNICATIONS .. . 352 
CONSTRUCTION 

DATA BASE 

DATA ENTRY 


DATA 
MANAGEMENT 


DESKTOP 
PUBLISHING 


EDUCATION 


ENGINEERING 
ENTERTAINMENT/ 
Ss 


INVENTORY 
LANGUAGES 


SOFTWARE continued 


MULTI-USER 
SYSTEMS 


OPERATION SYSTEMS. .... 


PREVENTATIVE 
MAINTENANCE 


REAL ESTATE 
RELIGION 


SALES 
MARKETING 


SCIENTIFIC 
SECURITY 
SERVICES 
SHAREWARE 


TERMINAL 
EMULATION 


MISCELLANEOUS 


BUSINESS 
OPPORTUNITIES 


CATALOGUES 


COMPUTER 
INSURANCE 


COMPUTER LEASING 
COMPUTER SERVICES .... 
COMPUTER TRAINING.... 
CONSULTANTS 


CONVERSION SERVICE... 


DATA 
CONVERSION 


DIGITIZERS 
DISK CONVERSION 


DISKETTE COPY 
SERVICE .........363, 364 


EMPLOYMENT 
OPPORTUNITIES ......... 


SUPPLIES 
USED EQUIPMENT 


Advertising Rates and Information: PC Magazine Classified Marketplace 


PC Magazine Classified Marketplace is a special economical section for product and service listings. 
Listings are grouped by category and sold by column inches. Second color option available. 
Standard Directory Listings are also available for a minimum of 4 issues at $440 per issue ($1760 total). 
For additional information call 212-503-5115. 
PC Magazine Classified Advertising Staff 
One Park Avenue, New York, NY 10016 
(212) 503-5115 


Advertising Director 
Kathryn J. Cumberlander 
Sales Manager 

Daniel L. Rosensweig 

Sr. Advertising Coordinator 
Monica Dixon 

Advertising Coordinators 
Ana Marie Gonzales 

Linda Annis-Lopez 


Production Manager 
Anne Brockinton 
Production Coordinator 
Wendy Long 
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Account Managers 


Glenda Campbell (212) 503-5118 


NY. GA, PA, VA, DC, OH, AK, WY, MA 


Mary Jo Nash (212) 503-5156 


TX, MN, WE, AR. NC, IN, RI, DE, SC, LA, ID, MT, OVERSEAS 


Dennis Leavey (212) 503-5176 


UT, TN, NB, HI, (CA 94000 & UP) 


Elliot Bryan (212) 503-5175 


WV, FL, VT. NH, (CA 93996 DOWN) 


Michael Brooks (212) 503-5125 


MI, CT, IL, KY, ME, OR, OK, AL, MO, NM. 1A 


Daniel Rosensweig (212) 503-5115 


NJ. WA, MD, AZ, CO, NV, MS, KS, ND, 


SD (ALL CANADA) 
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HARDWARE/ADD-ON BOARDS 


Makes your PC 

Editor's 
run like an AT! Ai 
@ Needs no sict _@ Select speed by 
switch or software @ 100% compat- 
ible with all software @ Works with 
8087 @ 7.38 Mhz @Norton = 2.8 
FAST 88 without CPU 
FAST 88 with 8088-2 
FAST 88 with 20-8 


$ 99.00 
$105.00 
$119.00 


CrirPcLo¢ 


10-year clock/calendar - 
IN A CHIP! 


@ Easy plug-in @ 10-year battery 
@ Never set date/time again 
@ Noslot needed @ 100% compatible 


CHIPCLOK wisoftware NOW $49.00 


1-800-722-2353 
3-day money-back guarantee 
1-312-529-2552 In IL 
FAX: 1-312-894-6048 


COMPUQUEST Engineering Inc. 801 MORSE, AVE 


SCHAUMBURG, IL 60193 


Never enter time and date again. 
_dClock 11 $49.95 Slotless Clock-Calendar 
‘Xmen © Compatible with most computers. 

» © Easy to install. 
© Replaceable battery. 


 30-d 


lay money-back guarantee. 


> © Great gift idea. 
To Order (214) 788-5198 


Or write to Microsync 
15018 Beltway Drive MI 


Dallas, Texas 75244 
Please add $2.50 for shipping & handling | 
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new FAX 


MACHINE 


“39500 


BEST FAX PAPER PRICING NATIONWIDE 
CONVERT P.C. TO FAX MACHINE 


Penssonic FX8S CALL | Sharp UXI0/80 


3595/065 | Sharp FO1SG/FO210 = 3887/3108 
5835 |Shacp FO300/S00/ 700 CALL | Ssnye 100/515 


31985/31575 


Brother FAX: 
Toahiba 341/349 CALL | AT&T 3500/3510 $1395/81535 | Ricoh 18/20/50 $1220/81450/CALL 


Asher FAX Card 
Scanners Pangaea KRFI1S 


Terme: Prepayment Prices Visw/MC+2% COD+2% Rest 


$395 | ATAT 3820/3530 $1695/$2350 | Toshiba 30100/TF211 $1185/81475 


$1345 |W W Sel 71001 (1 yrwraty) 31175 
Cannen FAX/Pactel 100 CALL 
ik 20% 


oc! 
Telopaene Products Coater, 23591 El Tere Ré., °213, Ei Tere, CA 92930 
(714) 730-0555 © FAX 714-670-2760 
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COMPUTER SYSTEMS 


AST HOT SHOT 


Give your PC a 10 Mhz 80286! 


@ Norton SI = 103 

@ EEMS compatible 

@ Intel 80286 CPU at 10 Mhz 

@ Fits into short slot 

@ 16K bytes Cache memory, 

@ Software “hot key” to use 8088 
@ List Price $645 


Call for our Low Price! 
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640K MotherBoard Upgrades 

640K RAM without using an expansion slot. Our 
upgrades allow easy insertion of 256K chips on 
the system-board 100% compatible. 30 day 
$-back gid 2 yr wily Compag Portable $29 
($99 w/memory). IBM-XT, 3270. Portable $39 
($109 wimemory). IBM-PC $49 ($119 wi 

Ofy). $4 sh. Site Disc. Dealers Welcome. 
ARISTO Computers, Inc 

16811 El Camino Real, Suite 213-M 

Houston, TX 77058 

713/480-6288 of 800/3ARISTO 


CABLES 


Cuatom 

Cables for LAN’s 
Etharnet—Tokan Ring, RG82, 59, 58, 
Twinax, Dual Wang, Talco, Mod adap: 
ters, R11, 12, 45, octopus cables, 
Harmonicas, V.35, M50, [EEE-488, 
RS232, 422, 449, parallel, ribbon cable, 
switches, Baluns, surga sentry, con: 
nector parts, bulk cable, lools 


Communication 
Cable Company 


P.O Box 600 Wayne PA 19087 © 215-644 1900 
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COMPUTER 
SYSTEMS 


IBM 
Model 30 8mbz 640k 2/35"... 
Model 30 8mbz 640k 20mb .... 
Model $0 1Ombz tm 3.5 20mb 
All Other Models Available .... 
cnmnaa 


Deskpro 256k 2 Drive....... . 
Deskpro/286 640k 1.2 20mb. .... 
All Other Models Avallable . 


Wmbz AT 512k 1.2 20mb 


We Will Beat Anry Price On Stock Items 
P C TECHNOLOGIES 
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High Quality/Low Prices 
80286.AT 12MHZ $1,569 
512K, 1.2 FOD 40 MB HD Monitor, KB, 
Clock, PP 


Turbo XT-10 MHZ $ 945 
GA0K, 360 FDD, 20 MB HD, Monitor, 
KB PP 


Portable AT Systenv40 MB $1,840 


CALL (312) 496-0274 


CEL? 635 Ow READER SERNICE CARD 


Our 10th year of DISCOUNTS 
COMPUTERS & 
CELLULAR PHONES 
Fgt. Prepaid Save Tax 
Toll Free 800-231-3680 


We will meet or bent. 
GUARANTEED LOWEST PRICES 


ff MARYMAC wousties inc 


22511 Katy Fwy. 
Katy (Houston) TX 77450 
4-703-392-0747 Telex: 774132 


CIRCLE 557 ON READER SERVICE CARD 


Buy Wholesale rrom #1USA computers & ELECTRONICS 
TOP NAMES — BEST PRICES — SUPPORT & SERVICE “Call Now” 


MEMBERSHIP $25 OFF THIS MONTH 1—80OO 777—1USA 
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COMPUTER SYSTEMS DISKETTES 


6386’s System 36’s, 38’s, PS/2’s 
AT&T, IBM, Digital, PC’s and Mini’s, 
Mainframe’s and Software 
NEW! 20-50% OFF EVERYDAY GUARANTEED w/one 
year warranty—free installation in some areas. 
LEASING AVAILABLE! Ask for our WorldCard™ Computer 
Charge Card and other special financing options. 
For more information, cal! 
COM/SOFT INT’L 
a division of WorldWide Services 
1-801-562-1404 


CIRCLE 558 ON READER SERVICE CARD 


BEST SYSTEM BUY 


STI88......... $499 


4.77NOMHz/0 wait/640K RAM 
360K FDD/FOD Controller/KB 
dlock/ealendar/I serial, 1 porollel & 
l game port/IS0W power supply 


STI 286........ $980 


6/10 MHz/640K RAM/200W 
Enhonced KB/1.2 MBFOD 
WD Dual FO/HD Controller 
dock/catendar/BiOS 


STI 386.......$2,595 
With 40MB HOD 


Other peripherals 
alse availoble — CALL 
Summit Technology 
P.O. Box 201702, Austin, TX 78720-1702 
(512) 335-0522 
1-800-445-8640 
CIRCLE 550 ON READER SERVICE CARD 


PE Magazine Classified 
Marketplace 
the ultimate target market! 


The brand specifiers who read PC 
Magazine don't have the time te shop 
anound, their only concern ts getting what 
they need as quickly as pessible 


They'lt DIRECT their attention 
to PC Magazine Classified 


For them PC Magazine Classified Market 
place's Direct Response/Display Ad format 
tepresents a fast, easy and cost effective 
method of preduct acquisition They knew 
it will have the products Ihey need and the 
Information they want regarding price, 
volume descounts, specificatinns and 
delwery 

(you think that your business can bene: 
fit from the 500,000 brand specifiers who 
tead PC Magazine YOURE RIGHT? 


So take DIRECT action and 
eall (212) 503-515 





DISK DRIVES 


DISK UPGRADE BIOS FOR ATs 
QUB-14 overrides AT Orive Table to allow any 
compatible drive io be attached and tuily used 
with standard AT controlters. Short card uses 
one hall siol Includes complete Sel-Up routine 
and low-level format facility Works UNIX, 
XENIX, PICK, olher OS and networks NOVELL 
1S lully supported $95 + $3 shpg CA Tax 


TA 
GOLDEN BOW SYSTEMS 
2870 Fifth Avenue Suite 201 


San Oiego, CA 92103 
900-284-3269 


8 INCH DISKETTE SYSTEM 

Read write, and lormal diskettes Irom IBM 
mainlrames, minvcomputers, data entry equip- 
ment, ec Complete easy to use software han- 
dies EBCOIC conversion Can read and wrile 
CP/M 8-inch diskettes (many formats} You 
also can use 68-inch drives lor PCDOS files, 
1200 KB per diskette! $1095 complete 
MICROTECH EXPORTS 

223 Forest Avenue 

Palo Alto, CA 9430t 

415-324-9114 


PS/2 DRIVES FOR PC’S AT'S 
Compatikit-PC . $329 
Compatikil-AT $309 
Buiil-in floppy controfters no problem Sup- 
ports mulliple drives and lormats Lets your 
computer use IBM PS/2 14M diskettes pivs 
more Call lor further information 
VISA/MC/COD/CHECK. 

MICRO SOLUTIONS COMPUTER PRODUCTS 
132 W Lincotn Hwy 

Dekalb, IL 60115. 

BNS-756-3411 


CALL DRAM 


— Lowest Price In Market 

— Volume Discounts 

-— 100% Gueranteed 

Dynemic RAMS 

256K 150 ns 
256K 120 ns 

64K 150 ns 
Policy Price subject to change 
Min. order $10, MC/VISA add 4% 
CA residents add 6 5% sales tax 
UPS: Ground $4. air $6 (1 Ib) 


(415) 398-2987 
Open N-F 9-6 
PO Gox 500127 SF CA 94159-01271 
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54a" IBM-AT HD Min 50 
Boxot10 Min 10boxes 
§¥4 DS OD 
Boxot10 Min 5Boxes 
Coior$«"DS 0D 
Free Plastic Case 
des OO 

25 Subject to availablity 99¢ 
3%"DS 00 
Man 25 Subject to avaniabérty. $1.09 
205 40 MB Moni Cartndge 
Sm DEI Compatbie Mn 5 $15.90 
600 1208 Data Cartndge 
Mn $19.20 


bnmesate Satatachon 


jarranty 
‘Stapping $3.50 per mn order $1 $0 each add ot 
MC VISA 


accepted 


1-800-537-1600 
Operator # 67 


Dept No 1523 PO. Box 61000 
San Francesco CA 94161 
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"5 CASH COD 
t, Prime Parts 
UNLIMITED INC 


918) 267-496 





Your system works! Finally! 
Don’t scrap it... 


Keep it growing 
with PC-XTRA = 


8 SLOT EXPANSION CHASSIS 
PC-XTRA makes room for the add-ons. 
you need for continued growth, 
No hardware modification! No software changes! 
00 tab Santa Ana 


PC HORIZONS, INC. Caltoria residents add 6% sales tax 


1710-M Newport Circle, Santa Ana, CA 92705 
(714) 953-5396 CIRCLE 564 ON READER SERVICE CARD DEALER INQUIRIES INVITED 


Made in U.S.A. 


$449. 


BRAND NEW FROM TALL TREE SYSTEMS 


NOW A FAST 12 MHz! 
JRAM AT FOUR 
LIM-EMS Memory Board up to 8MB on one 
$259 board (1MBx1 memory) single slot $299 
BOCA RESEARCH 
BOCARAM AT 16MHz OK-2MB . $159 
eoieoe $139 BOCA DAUGHTER BOARD OK-2MB $89 
MAXEMAGIC AT/XT 10MHz OK-2MB $129 
LARGEST TALL TREE DEALER IN THE COUNTRY 


CALL, FOR LOW PRICES ON INSTALLED MEMORY 


r~ State of the Art Computer Product = 
To order: THE RAM EXPLOSION. For into: 
1-800-634-4726 2800 Juniper Strest Suite #4, Fairtax VA 22031 (703) 641-0322 


CIRCLE 565 ON READER SERVICE CARD 


EVEREX 
RAM 3000 DELUXE EMS-AT 10MHz 
K-3MB 


NEW LIMELIGHT 7 
BEST TRAINING AND PRESENTATION 
TOOL AVAILABLE TODAY 


* ALLOWS SPREADSHEET MEETINGS TO BECOME INTERACTIVE ‘‘WHAT-IF"' SES- 
StONS INSTEAD OF ‘‘SEE YOU NEXT WEEK AFTER MAKING NEW OVERHEADS" 
cf ARE ne IDs nae SIMPLE CABLE TO ALL IBM PC'S, ALL APPLES, DEC CRTS, HUN- 


bd AUTOMATICALLY ADJUSTS TO THE SAME RESOLUTION OF YOUR MONITOR OR CRT 
TABI 


att s ery *PROJECTS (MAGE 
* LIMELIGHT 7 


FROM 3 5 FEET TO 
(2 FEET DIAGO- 
THE ONE YOU Cane GO WITH TODAY 
ND GROW WITH TOMORROW 


NAL SO MANY 
ili CAN SEE. 
VIVID SYSTEMS INC. 
(800) 331-2834 o7.4 (415) 656-9965 


ICLE 566 ON READE! SERVICE CAND 


THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE MS DOS 
MARKET... 
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-Track Tape 
Subsystem 


mp | 
_ ° 


Bien eee 
can exchange data files 
tye your IBM PC/XT/AT 
and any mainframe or mini- 
computer using IBM compatible 
1600 BPI 9-Track tape. Unit 
can also be used for disk backup. 
Transfer rate up 4 megabytes 
minute on and compat- 
«All Sotiware, Complete System ibles, Subsystems include 7° or 
« Service and Support, easy 10 4" streaming tape drive, taj 
tnstaliaion coupler card and DOS or XENIX 


‘ compatible software. 
call (818) 343-6505 or write to Prices start at $2,995, 
PQ Box 153 Tarzana, Celit 91356 


[JUALSTAR. 


9621 Irondale Avenue 
CIRCLE 567 ON READER SERVICE CARD 


TAPE SYSTEM 


FOR IBM PC 'XT/AT 


« Mainframe to PC Data Transter 
« High Speed Backup 


Chatsworth, CA 91311 
Telephone: (818) 882-5822 
CIRCLE 966 ON READER SERVICE CARD 


Upgrade your AT to full 32 bit 
20 MHZ - 80386 
1 MB * No Wait State RAM for 


$ 1995.9. as 


Here's how: We'll send you our $2695. 80386 Motherboard for only $1995.” 
(Visa and MC accepted) and invoice you for $700 (Net 30). You'll have 30 days 
to swap out your AT motherboard and make sure all your software and /O cards 
work. (They should We use the Phoenix Bios), Then send your old working 
motherboard to us and we'll credit the $700 invoice (For clone motherboard's 
we offer slightly less exchange credit ranging trom $300 to $500.) 
* An additional IMB no wait state RAM (2 MB Total) 1s only $300. 
You'll have a "State of the An" system for less than $2000,” 
To order call: 1-800-922-5528 

CompuSystems, Inc. « 7130 Firelane Road + Columbia, SC 29223 

CIRCLE 568 ON READER SERVICE CARD 


MAINFRAME TAPE SYSTEMS 
AT/P ! 


" products can reed and write your 9-track 1/2” 


and cables. We sell hundreds of systems each month and offer our 
customers the lowest prices, best service and technical support. 
Call us today for the best price on tape drives from ANRITSU, CIPHER, 
KENNEDY, and QUALSTAR. Dealer and volume discounts available! 


1120 KAIBAB - FLAGSTAFF, AZ 86001 FLAGSTAFF 
(602) 779-3341 - TLX 705609 
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PLOTTERS 


Model 3600-D Plotter’ 


Astounding price and 
_pemonmane for’ x 


:: only $2295. be 


rein 


Pha 


Prices a full $1,000 lees than wur 
nearest competioor, 
*Compatibilicy: operates with all 
popular CAD software supporting 
DM/PL"* : 


#Speeds ot 7 inches per second, the 
3600-D offers the beit price- 
performance ratio tn a class. 

© Repearabilicy: £001 inches asures you 
Seles say alee be eet 

Unique: X & Y axis scaling allow: 
to caxbente © I part in 1010 Lica 
for mpplicanons wi us critical, 

¢ Vacuum paper hold down masures 
perfect regutration. 

CALL NOW AND WELL SEND 

YOU A FREE SAMPLE PLOT. 

4415) 490-8350 


Dealer inguanes invited a= 


ZERICON Fi uy 1y 





CLASSIFIED MARKETPLACE 
the ultimate target market! 


The brand specifiers who read PC Magazine don’t have the time 
to shop around, their only concern is getting what they need as 
quickly as possible. 


They'll DIRECT their attention to 
PC Magazine Classified Marketplace 


For them PC Magazine Classified Marketplace’s Direct-Response/ 
Display Ad format represents a fast, easy and cost effective meth- 
od of product acquisition. They know it will have the products they 
need and the information they want regarding price, volume dis- 
counts, specifications and delivery. 

If you think that your business can benefit from the 500,000 


bland specifiers who read PC Magazin. YOU'RE RICHY! 


So take DIRECT action and 
call (212) 503-5115 
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POWER SUPPLIES 


MORE POWER! 
LESS HEAT! 
LESS NOISE! 








TC200S 


Deane eee commas 
MODEL POWER COOLING NOISE PRICE 
STANOARO XT 150W 1.0K STO 08 


STANOARO AT 200W 1.0K STD S115 


SQ150 PC/MT = 150 1A St S149 


$0200 AT Ow K-69 $185 


TCtSO PCT «= 155W 22K St S1A9 
TC20S PC/XT 20W = 22K 50h S180 
TC200 PCT «= OW 27N STD S189 


Te250 AT Bow OX STD S179 


1 Ail models leature FCC UL. 120W/240¥, 4 drive plugs. 
2 SQ & TC models include there additonal features 
heavy Cuty Components retable sinusodial powel slage 
hnght regulation low muppie patented high etficrency 
Cooling system ngorous testing, 1 yr warranty 

2 TC models keep expansion carts & drrves 25°-45° 
Cooler fol greater reliability and longevity 

Also avatlable fitrafion systems, auxhary cooling fans, 
witra-quiat Fup and Conner hard owes, 


PC COOLING SYSTEMS 
51510 Mountain Way, Borsa, CA 92008 


ISA, fCOL/PO 
CIRCLE | S71 ON READER Ser ree ain 


SPEED DEVICES 


SECURITY 


SAFEWARE INSURES COMPUTERS 
Call toll free lor information and immediate 


coverage 
@ BUSINESS COMPUTERS 

@ HOME COMPUTERS 

@ COMPUTERS OVERSEAS 

@ COMPUTERS YOU LEASE 

@ COMPUTERS YOU LEASE TO OTHERS 
SAFEWARE, The Insurance Agency Ine. 
2929 N High Street, P.O. Box 02211 
Columbus, OH 43202-021t 

(614) 262-0559 (OH), (800) 848-3469 (NAT) 


TO PLACE YOUR 
AD IN 
PC Magazine 
Classified 
Marketplace 
Call (212) 503-5115 





IBM-AT SPEEDUP 


The High Performance Speedinjector™ 
Weare = hl run any IGM AT jes ist aes epeed for o & MHz AT 9.8 
XCELX 


ne Kepieces ihe CPU 


siel with 6 rekeble frequency 


for full competent ity Easy plug-in inetellotion. 
2667267 For The CPU — 100% contmuaunly verieble trequency 


Feotu 


rom 8-14 MHz, selecteble while ae oll 


Stendard and Veriably selspeed 4 Fi 
— Independent 8026 


& Mode Swiich for switching between 
herdwere Reset Switch For the 90297 
speedup & selecteble from, Standerd 2/3 CPU speed, 8, 


10, 12, 14, end 16 MHz ectual 80287 speed & The fastest 80287 epeeds 


eveileble 
XCELX Mode! 


le 
The Deekiop Remote Version — Verieble CPU control, Mode Switch 
end Reset Switch are all converertly located on en easy-to-use 


desk-top controller 


The Reer Mounted Vereion — Veriabie CPU control, Mode Switch al 
the reer panel of the AT . aX. 


Reset Switch ere loceted on 


a7 sean $189.95 
‘At -N) ip vs 


The Speed Utilities” — Sottwere for ihe XCELX thet will Olepley exect 
speeds, for fine tuning of the CPU speed & Speedup the Herd Oisk & Corr 


rioepy,© Oisk "Orive Not Ready” error & Speedup Keyboard . 


(#8U01-A} ‘339. 98 


peer S 10, 12, 14 end 18 MHz. Test reted 
t 
] PART 80285 — Beplecement CPU for oF speed al above 10 MHz | welt A) $259.95 


T RAM — 12: 
it Bee G elale — The Femi 
hoose from mC 
o 5, 20/10 


INCREASE OVERALL SPEED — UP T0 300% 


jus Anal Cr 
rysreto RU Speed) 168: vil 


MP1) $ Cefl 


(#AP1) § Cell 
Grysiels for old ROM ane. 


(#CA1-16/17118/19/20) $19.95 


Order Line: 
800-641 ae ext. 1110 


Direct Li 
Port °F88-9002 


Post Lifes Bion 088 & Flemington, Now Jersey & O6d22 


CIRCLE 572 ON READER SERVICE CARD 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... 
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SOFTWARE/ACCOUNTING 





CP Review 
You Pass or We Pay! 

Over 2,100 computer multiple-chaice 
and essay/problems with text solutions 
from recent CPA exams. Cumulative re- 
cords Indicate future study and exam 
readiness, Call for brochure and OEMO 
information. CMA Review and CIA Re- 
view also avallable, 


MicroMash* 





EDUCATIONAL S 
————oO 


14 tnverness Drive East, F-104 Englewood, Colorado 80112 


American Express. MasterCard, VISA accepted 





OFTWARE 


——$—9 
CP Continuing 
Professional Education 
Eam hour for hour with the MicroMash 
CPE Series on your micro. Keep current 
on accounting and tax topics Self-study 
and self-paced. Each course ears rec- 
ommended 6 hours. Call for informa- 
tion on titles. Cost: $99.95 per course 
per user, 





(800) 241-9700 
In Colorado: (303) 799-0099 


Operates on MS-DOS compatible machines 


CIRCLE §73 ON READER SERVICE CARO 


ACCOUNTANTS 
CLIENT WRITE-UP 
$250 


@ TESTED ANG PROVEN IN 100's OF FIRMS 

@ FAST, EASY TO USE SYSTEM 

@ FULLY INTERACTIVE MENU ORIVEN 
PAOGRAM WITH HELP SCREENS 


@ FLEXISLE CHART OF ACCOUNTS 

@ UNLIMITEO DEPARTMENTS 

@ COMPLETE FINANCIAL REPORTS 
Detail General Ledger 
Income Staiement and Balance Shee! 
Statement of Change 


‘Sub-schedules 
Job Cost and Other Speciat Reports 
@ OPTIOWAL LOTUS/GBASE INTERFACE 
e Mn WORD PROCESSOR 
e ER-THE-FACT PAYAQLL 
Earnings Records 
Federal 941's - State U/C Report 
W-2's AHO 1099's 
© INTERFACES WITH OTHER PROGRAMS 
General Ledger/Payrol! Writing 
@ TELEPHONE SUPPORT 
© PRICE $250 00 - INCLUGING 
PAINTEO MANUAL 
IBM PC/XT/AT ANO COMPATABLES WITH 256K 


HOWELL ASSDCIATES 
4545 BISSDNNET SUITE 260 
BELLAIRE, TX 77401 
{713) 661-6652 


dBASE ACCOUNTING TOOLS 
/GENERAL LEDGER /ACCTS PAYABLE 
/OINVOICER & A/A /SALES ANALYSIS 
SERVICE BILLING /ORDER ENTRY 
‘ACB COSTING /JOB ESTIMATING 
/PURCH ORG/INVENTORY /PAYROLL 
$99 ea + s&h W/OBASE 2, 3073+ Source Code 
GATAMAR SYSTEMS 

4876-P Santa Monica Ave 

San Diego, CA 92107 

{619) 223-3344 
Visa-M/C-AMEX-Check-CDD 


PC-FUND 

The teading lund accounfing syslem tor local 
govis and non-profit organizalions =Modules 
include General Ledger, Accounts Payable, En- 
cumbrance, Obligalion Tracking, Accounts Re- 
ceivable, Payroll, Budgeting, Fixed Assets and 
Donor Receipts The system supports up to 99 
funds, 9999 depis PC-FUNO runs on ihe IBM- 
PC and mos! MS-DDS and XENIX compulers 
AMERICAN FUNDWARE, INC 

P.O. Box 773028 

Steamboat Springs, CO 80477 

(800) 551-4458 (303) 879-5770 





MiP FUND ACCOUNTING 

The MIP Fund Accounting System meets the 
financial and managerial reporting requirements 
Gl nol-for-provit and governmental organizalions. 
The System features mulbple fund and fiscal 
years, user-defined reports and six levels of 
account coding Modules offered G/L, AP. AR, 
Payroll, Encurnbrance, Expenditure Budget, Reve- 
nue Budget and Lotss/DBase Interface MIP FAS 
is available for IBM XT and compatibles 
MICRO INFORMATION PRODUCTS 

505 East Hurlland Or, Suile 340 

Ausfin, Texas 78752 

(512) 454-5094 1-800-MIP-FUND 





ARTIFICIAL 
INTELLIGENCE 


RS-232 CONSULTANT 

Arhiicial intelligence for making RS-232 ca- 
bles. Shows a cable diagram based on user 
fesponses Al lechnalogy means you don'l have 
fo know ail the answers Many features includ- 
Ing RS-232 specs and specific devices IBM-pc 
512k min 640k rec dos 2 0 or tater Send $89 95 
+ $5 s/h PA tes add 6% tax 

Alohmon Incorporated 

433 Wedgewood Dr, Depl ABZ 

Lower Burrell PA 15068 

(412) 337-8188 


RELATO™ 

Find shortest palh fo who you want ta know by 
ulilizing Ihe sower of your existing personal 
network of frends, contacts, & associalions 
You are an average of six handshakes away from 
anyone else in the US. Discover how smail the 
world reafly is RELATD™. a new concept tn ai 
software for $49.96/cod/visa/mc 

BIGLOGIC INC. 

50 Music Square Wesf, Suile 506 

Nashville, TN 37203 

1-800-852-4794, 615-321-3241 


THE SHOWCASE FOR 
PRODUCTS AND 


SERVICES IN THE MS 
DOS MARKET... 
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BACK-UP SYSTEMS 


| ’ 
a= 
a # 


BACK-UP EVERY XT IN 
YOUR COMPANY FOR 


$3951) ae 


subsysiem 


This 25 MB Portable Tape Back-Up System uses DC 600 
cartridges (not included) and attaches to the XT's diskette 


expansion port (wasting no slots’). 


To order call: 1-800-922-5528 
(Visa and Mastercard Welcomed) 


* XT clones may require our $85.00 Adapter Card It they donot have the diskette 


expansion port 


We also olfer Cipher 5400, 60 MB. 90 ips subsystem al $695 00 
CompuSystems, Inc. » 7130 Firelane Road » Columbia, SC 29223 
CIRCLE 576 ON READER SERVICE CARD 





BUSINESS 


[oo Satpmliepees  elice cee comme ee 


Perfect for accoul 


+ Memory resident, uses 60K RAM 

° Tracks time with a “‘stop-watch" 

* Batch enters time/expense data 

* Thousands of custom bill 
formats 


= NORTH EDGE 
= = SOFTWARE CORP 





© am © om 0 a © = 0 ee 0 © oe Oe 0 ee 0 oe oe 


TRACK TIME. CAPTURE CASH. 
NO SWEAT. 


>timesiios’ Ill€ 


attomeys, Nntants, consultants, and ALL service 
alonals. By automatically tracking time and expenses, TIMESLIPS lll gives 
you faster and more accurate billing. The ability to recover cash that could 
ave fallen through the cracks. And a better handle on your own productivity. 


Optional ‘Accounting Link" software bridge makes 
TIMESLIPS Ill compatible with Dac-Easy™, Peachtree’, 
Great Plains”, and many other accounting packages. 


(Rated 9.3 by InfoWorld) 
“TIMESLIPS Is the best time and billt m at wy 
—Chicago “ar = 


1-800-338-5314 TO ORDER 
Call 617-768-6100 for information/rush service. 
$199.95 plus $7.00 s/h 
Not copy protected. 30-day money back guarantee. 


¢ Generates custom financial 
feports 

+ Exports data to spreadsheets 
and databases 

* Auto backup, built-in macros 


239 Western Avenue 
Essex, MA 01929 
CIRCLE 575 ON READER SERVICE CARD 


© am © a © ee @ 0 0 = 6 ee 0 oe oe 0 0 = oe 


© me @ cm ¢ cm ¢ cm 6  ¢ 6 oe 6 oe 2 oe 9 oe ¢ oe 


COMMERCIAL-GRADE SOFTWARE 
@ MEDICAL DFFICE MANAGEMENT 
@ ELECTRDNIC MEDICAL CLAIMS 

@ INSURANCE AGENCY MGMT 

@ CENTAL OFFICE MANAGEMENT 

@ CHIROPRACTIC OFFICE MGMT 

@ PRDFESSIDNAL TIME ACC’. 

@ PROPERTY MANAGEMENT 

@ DBMS & APP’T. SCHEDULER 
“*Network Versions Also Available“** 
UNIVAIR INCORPORATED 

9024 St Charles Rock Road 

St Louis, Missouri 63114 


Phone 314-426-1099 Fax 314-426-1034 


1988 


Are er wasting 
your valuable time? 

Managers—you can hold fewer better meel- 
ings Reach logical conclusions faster and 
implement Ihem wilh grealer confidence. Dele- 
gate more effectively Check what Esther Dyson 
had Io say about OECISION PAD™ in FORBES 
8/10/87, then order a copy lor your PC compal- 
ible al $195 30-day ND RISK guarantee 
Apian Sottware, Inc 

1-B00-237-4565, Ext 113 

PO Box 1224 

Menlo Park, CA $4026 
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EZ-FORMS” 


AX orders only please-| 
tolt tree 999-6999 ext. M22 


Ord/??: 71-486-0210/338 2298 
CIRCLE 578 ON READER SERVICE 


TIMECAROS ARE EASY NOW 

Easy menu entry for standard clack Reports 
include summary, labels, analysis & duplicate 
cards. Export to DBASE or spreadsheet. No 
limit on employees. Includes backup & easy 
employee maintenance. Fast Too Free demo to 
MISO P Personnel Limited Time $49 00 
We Save Your Time. 

TIME TRACK 

417 Fairfield Pike 

Yellow Springs, Ohio 45387 

513-767-2696 


CAN'T AFFORO TO BE WRONG 
about someone, use Handwriting Analyst for 
valuable insights, Answer easy, multiple-choice 
Questions using the illustrated manual, then 
choose a quick or detailed report Amazingly 
accurate Great lor business or personal rela- 
fronstips—or lor partes, (8M, APPLE/, Mac 
$4995 + Ssh 

CIASA 

2017 Cedar St 

Berkeley, CA 94709 

(415) 644-2771 


BUSINESS TIME 
MANAGEMENT 


*** OATEBOOK $89.95 *** 
“APPOINTMENT SCHEOULER® 

Ideal lor Professionals! Features include he'p 
windows, multiple bookings, llexible time inter- 
vals. Searches lor openings within specitied 
days and time. Supports 20 ditferent schedules 
Prints daily apps BM/XT/AT compatible (w/ 
hard disk), $8995 + $4 s/h, Chk/Visa/MC, 
MO add tax. 

“** EXECUTIVE COMPUTER SYSTEMS °°° 
*+00981571 Fenpark Onvers**eree® 
eeaeese*Fenion, MO 63026 

cocvceneon MUL Sige 


TO PLACE YOUR AD 
IN PC Magazine 
Classified Marketplace 
Call (212) 503-5115 


COMMUNICATIONS 


Communications Library $99 

This library contains 50 + low/mid/tigh level 
comm commands Use thisto add full-featured 
comm to your program Features include 
XMOOEM, encryption, modem + RS232 con- 
{rol + more Available for 30 tang/complrs. No 
foyalties. VISA/MC/AMEX 

GLENCO ENGINEERING, INC 


saseneneeeesn(Gt2) 307-2490 "erereeerenee 


MULTI-USER BBS 

{FOR IBM PC AT) 

TEAMale - a maintrame quality BBS A mini 
Compuserve Full screen cursof-controlied in- 
ferface, topic outtine structure, public and pri- 
vale topics, audit trails, xmodem, integrated 
mail, content retneval and more MS-DOS, 
XENIX and UNIX versions 

MMB Development Corporation 

1021 No Sepulveda Bivd , Suttle K 

Manhatian Beach, CA 90266 

(IN CA) 213-545-1455 800-832-6022 


COMPUTER-TELEX-LINK 

Your PC can send and receive telexes quickty 
and easily with Computer-Telex-Link Replace 
thal aging telex machine! Add telex service 10 
your business for cost effective woridwide com- 
muntcations! Computer-Telex-Link transtorms 
your PC into a state-of-the-art communications 


Computer 
Telex 


Cawthon Scieniitic Group 
24224 Michigan Avenue 
Dearborn, Michigan 48124 
Phone 313-565-4000 


CONSTRUCTION 


COST ESTIMATING/BIOOING 
Powerful, comprehensive system tor building 
fast. accurale and competitive estimates A 
complete, stand-alone program Menu-driven, 
very easy to use Over 30 types of reports IBM 
XT/AT and compatibles Hard disk, 384K. dB Ill 
version with source code also avail System 
$195, demo $15 (CA add tax), CX/MO/COO 
CPR INTERNATIONAL, INC 

932 Richmond Street #101 

El Cerrito, CA 94530 

415-528-0581 


CONSTRUCTION MANAGEMENT 
Allordabie, understandable software tor build- 
ers. Job cost. billing lime and matersals of per- 
con comple cays. My! one ad 
telention tracking in one package Prints 
checks, statements, bids, 30 + seports. Clear 
manual & help windows, backed by our protes- 
stonal phone support stall $795. 

YARD SYSTEMS, INC 

930 Laguna Streei 

Santa Barbara, CA 93107 

(807)966-3666 
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DATA BASE 


OON'T BUY CLIPPER™ UNTIL... 
you see our free dBASE Compiler Evaluation 
Kit. Contains a demo disk with B PRG's and the 
results of compiling with Clipper QuickSilver, 
and FoxBASE PLUS See lor yoursell how all 
three compilers work. Also 15 benchmark tests, 
detailed brochures, and complete reprints of 
Magazine reviews about all three FREE NO 
pip Call 24 tis 


'FREE | 


I conse ill+ COMPILER pewo | 


dataBASE Specialties 


(418) 652-2790 


SQL ON dBASE 

dQuery allows users fo create, manipulate and 
query dBase Wi and dBase Ill files using SOL 
(Structured Query Language) and generate re- 
ports. it's template-assist mode and multiple 
window environment Jet SOL novices easily tap 
the power of SOL. IBM PC/XT/AT and compat- 
ibies. Poe $9995 + $5 sth C-callable lib avail 
QUADBASE SYSTEMS 

1567 Keith Drive 


ROOTS Ii FOR GENEALOGY 

Organize your family tree and print camera-teady 
family books containing charts, text and indexes, 
Store, retneve and display 1,000's of farmily facts 
with biographical sketches and source documen- 
tation Lightning-tast searches and sorts. 250 
page manuat Safislaction guaranteed. Write for 
tree brochure $195{+ CA tax) 

COMMSOFT 

2257 Old Middlefield Way, Ste A 

Mountain View, CA 94043 

415-967-1900 


DATA ENTRY 


Discover the full potential 
with KeyEntrylII. the world’s 
leading general-purpose data 
entry system for PCs. 


2732 Seventh Avenue 
Birmingham AL 35233 


CIRCLE 577 OW READER SE! Fics cano 
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DATA ENTRY 


ENTRYPOINT 90 


The most widely used data 
capture management system. An 
easy-to-use, flexible, cost effec- 
tive, heeds-down alternative. 
Communications support for 
on-line/off-line, LAN. 


* 150,000 ks/hr* 24-hr. bulletin board 
© 800 hot line *Call for damo disk 


OATALEX 
100 Pine Street, Suite 2400 
San Francisco, CA 94111 


800-962-8888 415-362-4465 
CIACLE 578 ON READER 


OATA ENTRY EMULATOR 

You will not lind any PC Data Entry System— 
FASTER, EASIER to use, or LOADEO with more 
USABLE features Oistribution Worldwide. The 
EMULATOR will meet your Data Entry needs- 
OR- retum ii with no obligation PC or DE styie 
keyboard Fully menu driven Price $395 30 
DAY FREE TRIAL. Also avail for IBM $34/36 


OMPUTES 


EVES 


035 
OG 


COMPUTER KEYES 


FOLLOW THE LEAOERS 

6 of the 10 largest corporations in America have 
chosen OPX to lead them into PC-Based Data 
Entry Cail now lor evaluation copy of ROOE/PC. 
- $40 (refundable) $6 shipping ROOE/PC is a 
complete solution allowing standatone or net- 
worked PC's to replace all lypes of key-to-disk 
systems. 

OPX 

20823 Stevens Creek Bivd, Ste 130-M 
Cupertino, CA 95014 

(408) 973-9292 TELEX 701111 


VOE—Viking Oata Entry 

The premier data entry system Full-featured to 
lace key punch & keydisks Full screen 

“FORMS,” double-key verify, wide variety of 

Options, crossfoots, subtotals, batch balancing, 

duplicating, statistics, skipping. etc Character, 

field & record level validations $120-600 Aiso 

lor minis. 

VIKING SOFTWARE SERVICES, INC 

2815 East Skelly Drive, Suite 616 

Tulsa, Oklahoma 74105 

(91B) 745-6550 


Software/ 
Desk Top 
Publishing 


begins on the 
following page 





FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-515 . . . 


DESK TOP PUBLISHING 


Desktop Publishers Int'l. 
Ventura Publisher $469 


HOTSHOT plus! 


Fants far Ventura, Pagemaker: 


Cent.Sch’lbook, Palatina, 


(800) 548-0386 


Ventura w/mouse $529 
WYSifont (great!) $79 

Dingbats (0@@), Helv, 
lelv, Condensed, Timen Rmn, many more 


VS, Saftcraft/Bitstream, ADOBE & Canafant 

Amdek 1280 manitar ($699); LaserView 

Princetan Scanner cemplete w/PC Palntbrush+ . 

Canan, Micratek, Datacapy, Scanjet scanners, CALL & SAVE 
JLASER+ SA card w/printer Interface 

Halo DPE($ 129); Pub. Paintbrush ($189); Typefoundry ($349) 


1003 more DTP products. 
VISA/MC welcome. 


Cail lor our tree price lis!/catalog. 
TECH & NY State (212) 334-1234 


CIRCLE S79 ON READER SERVICE CARO 


OCR SCANNING SYSTEMS 


rP 


Our “Scanning Connection” 


T/PS2 


roducts cen read text from magazinea, 


MA 


ae reports and fetters into your PC! Wa developed e unique 


character nition 


vanmcut to read typeset material 


Program called "SEE SPOT RUN” for 


material, we provide e 


called "READRIGHT.- Our “SCORE” progrem will 


offer customers the lowest prices, 


service and technical os 


Call us today for tha best prices on acanners from HP, CANON and 
PANASONIC. Dealer and volume discounts avaliable! 


1120 KAIBAB » FLAGSTAFF, AZ 86001 
(602) 779-3341 = TLX 705609 


PowerText 
Formatter 


nexpeneive DeskTop Pub- 

lishing! Add the PowerText 
Formetter, Software for Automat- 
ie DeskTop Publishing, !o r 
word processor and out perform 
the top selling products. For 
only $149.95i Call for 14 page 
brochure! 


utomatic features and styte 
heets allow publishing one 


page letters to full length books. 
LaserJet camera ready copy ~ 


good looking copy with other 
printers. indexing, Table of 
Contents, Outlining, boxing, 
graphics placement, and more, 
are eufomatic. Hard disk, ECA, 
mouse, windows not required. 
Beaman Porter, Inc. 
417 Halstead Avenue 
Harrison, NY 10528 
(914) 835-3156 
(800) 431-0007 
CIRCLE 580 ON READEA SERVICE CARD 
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LEARN DESKTOP PUBLISHING 

With VIOEGTUTOR 90 minute video tape, 48 
page workbook and example diskette Learn 
Venlura Publisher or Aldus pagemaker quickly 
and easily Clear comprehensive instruction 
Ventura users! Ventura slare now open, call for 
tree Ventura utilities and fonts catalog and tree 
Ventura fips card 

VIOEGTUTORVENTURA STORE 

219 Ilihau Street 

Kailua, HI 96734 

808-254-6419 


EDUCATION 


GRAOE WEEK VACATION! 

Average and print oul your grades with the fast, 
easy-to-use AEIUS GRAGEBGOK program. 
New version 23 1s published as Shareware In 
use by teachers coast to coast since 1985 
Shareware disk with program and tutorial only 
$tO ppd Register for program, printed manual, 
phone support, and update notification {or only 
$35 ppd Free Literature. Check, VISA or MC. 
AEIUS CORP 

P.0. Box 700457 

San Jose, CA 95170 

(408) 257-0658 


TO PLACE YOUR AD IN 
PC Magazine Classified Marketplace 
Call (212) 503-5115 
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ENGINEERING 


ARCHITECTS AND ENGINEERS 

The AEMAS system is designed lor Architects, 
Engineers & other tirms where monitoring pro- 
ject costs Is required Modules include Job 
Cost, Payroll, A/P, A/R & General Ledger 
AEMAS ¢s fully integrated, includes automatic 
invoicing & tiles-tn to most spreadsheet & WP 
programs Mulli-terminals available 

DATA BASICS, INC 

11000 Cedar Road, Suite 110 

Cleveland, OH 44106 

(216) 721-3400 


ENG/SCI GRAPHICS 

OMNIPLOT(S) (screen graphics) & OMNIPLOT 
(P) (plotter driver) provide integrated engineer- 
ing/scentific 2-D & 3-D graphics with NO PRO- 
GRAMMING REQUIRED! Menu-driven, flexible, 
professional Choice of formats tabular/line, con- 
tour, bar, pie, 3-D wire trame & much more! 
OMNIPLOT(S) $195, OMNIPLOT(P), both $295 
MICROCOMPATIBLES 

301 Prelude Drive 

Silver Spring, MO 20901 

(301) 593-0683 


STRUCTURAL OESIGN 

Fast, highly interactive, integrated programs lor 
structural analysts and design of BEAMS, COL~ 
UMNS, TRUSSES and FRAMES of any malerial 
Easily mastered programs resull in dramatic 
time savings while producing efficient, accurale 
designs Specify PC, XT or AT and send $25 lor 
demonstration diskette to: 

C-Squared B-Squared Software Design, Inc. 
763 27th Avenue Depi A-2 

San Francisco, CA 94121 

415/751-1337 


SIMULATION 

GPSS/PC ts a lull-power version of GPSS, the 
Most popular mainframe simulation language 
Speatically designed for ineractive use on to- 
day's high-speed microprocessors, it 1s loaded 
with features such as interactive graphics and 
animation Using GPSS/PC, you can predict the 
behavior of complicaled real world systems. 
MINUTEMAN SOFTWARE 

PO Box 171/8 

Stow, MA 01775 

800-223-1430/617-B97-5662 Ext.316 


ARCHITECTS/ENGINEERS 
Job-Cost/Job-Bill is written especially ior Ar- 
chitectural and Engineering firms where project 
Cos! management and invoicing Is required 
Menu driven features include Job History, 
Expense Summary, Time/Wage/Salary/Bilfing 
Totals, Password Entry, and Invoicing IBMand 
compatibles, 256K/Hard Gisk reqd., $295 + 
$3 s/h U.S. Visa/MC/Check 

SAl/Structural Analysis, Inc. 

301 W Camino Gardens Blvd. Suite 110 
Boca Raton, FL 33432 

Toil tree 800/635-6366 Tone 814 


THE SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE MS 
DOS MARKET... 
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ENTERTAINMENT/ 
GAMES 


How well can you controt train traffic? 
Find out with TRAIN DISPATCHER our 
simuletion of @ railroad traffic control 
center, Use sequential thinking end 
ceuse and affect raasoning to efficient- 
ly route up to twelve trains through @ 
prototype rail territory Also aveilable is 
TRACK BUILDER, @ separate program 
thet allows the user to design custom 
temtorias for use with tha TRAIN DIS- 
PATCHER simulator. Available for IBM 
PC, XT, AT & jr - - color graphics 
required TRAIN DISPATCHER - $35; 
TRACK BUILDER - $20 Add $2 50 S/H 
($4 foreign) PA residents arid 6% sales 
tex. VISA/MC. 


SIGNAL 
Computer Consultents 
P.O. Box 1B222, Dept. 33 
Pittsburgh, PA 15236 
(412) 655-7727 
CIRCLE 881 OM READER SERVICE CARD 


*** * ADULT SOFTWARE * * * * 
Watch these girts! Let your PC/XT/AT, Compat- 
tbles & you have some real entertainment 
Games, graphics and more tor adults only 
Volumes 1 and 2are $11.95 each ppd Volume 3 
$16.95 ppd. Contdentially assured Color or 
graphics card needed Must slate and sign age 
as aver 21. SV4" lormat 

AOS 

P.O. Box 106 

Marion, CT 06444 


ADULT SOFTWARE 

Twenty sizzling disks crammed full ot anima- 
tion, graphics, games Real collectors items! 
Color graphics required only $7 00 each byte- 
{illed disk + .75¢ s/n each, 6 disk sampler $36 
pod . or $99:95 complete 20 disks set ppd Buy 
with conlidence from America’s largest dis- 
Inbutor of erotic software 

Gold Coast Computing Services 

P.O Box 1257-PCMO1 

Secaucus, NJ 07096-1257 

You Must Stale Age over 21 


MULTI-LINE FUN AND GAMES 

Run A POP net ‘social center’ Up 10 23 lines of 
chat, CB, games such as. (raders, adventure, 
mazer, skunk, liars, poker, blind chess. Graph- 
(cs lor games (w/POP term). Mail and bulletins, 
of course Sysop lools for accounts/house- 
keeping HW/SW lor 7 lines ts under $3700. 
Users pay 60 cents/hr 

KINESIS CORP 

3000 Citrus Circle, Suite 212 

Watnut Creek, CA 94598 

415-932~ rire of 415-932-GAME(m) 
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Natural Intelligence. 


Et is excited these days about Antificial 

Intelligence. But tools come and go, creators 

stay. It takes more than AI to solve YOUR problems. 
It takes natural intelligence - YOURS! 

If you agree, you are ready to sharpen your 
problem-solving skills, expand your memory, 
improve your coordination, quicken your reaction 
to various stimuli, enhance your perception, and 
maybe even stimulate your creativity — while 


Still In Demand. 


MENTOR ™ is new software for a rigorous mental 


workout. MENTOR™ contains 58 psychometric 


exercises and tests (including 25 complete 1.Q. 


tests - over 950 problems - with separate sections 


on verbal and numeric abilities). 
MENTOR” 
For mind expansion and fun — just $49.95. 


To onder your copy of MENTOR ™ plense cali 800-443-7380 
(1m Texas, call collet 915-694-5936) Visa/MaseerCand accepted. 


FINANCIAL 


@@ pont OD 
BUY ANY STOCK! 


UNTIL YOU' VE CHECKED WITH 


STOCK MARKET BBS 
(408) 733-9341 


Set your modem to 300/ 
1200 baud; 8 data bits, 
1 stop bit. no parity 
Your Source of Precise, Reliable 
Price Forecasts on 5,500+ NYSE, 
AMEX, & OTC (NMS) Stocks. 


P.O. Box 60842 * Sunnyvale. 
ca 94086 * (408) 720-8002 
CIRCLE 586 ON READER SERVICE CARO 


having fun. TBM PC and compaubles, 256K. grapiucs board 
You are ready for MENTOR Heunsac Research, Inc » 3112-4 West Cuthbert» Madland, Tenss 29701 


“If you are interested in Go, buy this 
program.” Jerry Pournelle, Byte 7/87 
Why do the Japanese show Go on pnme 
time TV? Learn why they have been 
a ct NEieSe tet crates 
* 's 

SSTENG Ochs tra any contnatons program, is the ideal tut 
ae cae a cig Vital 


tor. Packed with 
tal teaching ores | NEMESIS ™ even 
gas yo to 28 for me NEW! anew! 


tells why he mekes his moves! 
To order calf 617-863-1454 or send $79 
THE DAILY NUMBER | BUSTERI ™ 
ete Sand spt at rants Al 34 0: ou toe jt ae MA 02173 
se ai exington, 
7 ito re esih aes CIRCLE 584 ON READER SERVICE CARD ing! 


LOTTERY TRACKER AND WHEELER™ Charting Software 


for Nemesis or $125 for Nemesis plus 
optional 1000+ Joseki Mute + $3 S/H. 


Iterature, call toll-free. 


corp ——————S cc 1-800-882-3040 
Nee , = Computer Asset Management, Inc. 
JENT-ON-LINE, Ine. Box 26743 S.LC, UT 84126 (801) 974-5115 


pied 
P.O. Box 553 Dept. PCM 


Westboro, MA 01581 
VISA & MC call: 1-800-824-7888 Ext, 283 
CIRCLE 589 ON READER SERVICE CARD 





MONEYCOUNTS' 
Is Only $16! 


NOW—Version 4.1 
Balance Checkbook Not Copy Protected SMEMERTI ATA 


i ci] 


” NEW WAY TO PI Powerful For Business i i 
LOTTO NUMBERS ~ ™ eports, on-line help. pop-up 
vena | (ONSTAY A | Balances P| sescicicmn, 

and Formater for Lotto ee 
© A Psycological Trainer for Winning $3.50 P/H & CA 64% tox Be sate suan much more 
M i! ad New Version 4.0 
system centered around the checkbook Now i 


Lotto Gamas VISA/MC/Check 
. pee sine any joumes to se vel 
jelp Amplify any IC on 
Numbers sale. ate CALL NOW! § e¢ tindles cosh & chorge tronsoctions * Financial calculator 
© For state © ug | ss ' E 
°PC & Comp. Doe 2.1 es pel 128K Ran 213/661-2031 @ View, edit or print ony entry for o yeor 
Send $39.95 ¢ CA Ai $2.40 tax to: i 
alates 710 site Fd. Dept. BA 930 AM—S PM/MF with simple bul powerful commonds 
#331 Rolling Hills Estates CA oon e @ Balonce sheet, cosh flow ond profit & 
CDE SOFTWARE loss statements, plus many more reports, 
CROSSWORD POWER 948 Tuloroso Drive @ Prints checks; versatile oddress file 


Up Io 80 words in each puzzle. Make single Dept PC CORCLE 585 ON READER SERVICE CARO 
puzzles of automatically create and print up fo 
45 diflerent puzzles from each list of your words Los Angeles, CA 90026 
and clues. Reuse words & clues in new puzzles 
without retyping Great for games of vocabul- 
ary/ review Check/MO $69 Add $2 lor ship- 
a TO PLACE YOUR AD IN 

PC Magazine Classified Marketplace 
cs neninanee Call (212) 503-5115 
(715)423-8189 


* Automatic entries 
® Journal entries 
And More! 





PC MAGAZINE #8 MARCH 29, 1988 
3 








FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... . 


5 i é Ec! =: 


GRAPHICS 


Power Pack Your PrtSC Key! 


Only $49.95 


Grafplus™ turns any IBM or compatible graphics application 
into a powerful communicator by printing exactly what you 
have created on your computer screen, 


@ Print in colar, black-on-white, white-on-black 


© Scale the image to any size 


© Print vertically or horizontally 

© Work with virtually any bit-mapped 
dor matrix, laser, or inkjet printer 

®@ Link into Pagemaker or Ventura 


CIRCLE 588 ON READER SERVICE CARD 


FORTRAN/PASCAL GRAPHICS 
GRAFMATIC (screen) Microsolt Fortran/Pas- 
cal, R-M, Lahey callable routines Graphics 
prmilives. total 2-D plol support, 3-D plots and 
solid models EGA/CGA Hercules mono sup- 
port HP/HI plotter? PLDTMATIC. Laser, dot 
mainx printer? PRINTMATIC $135 ea Any 2, 
$240, all 3, $340 Ask abou! out 15 tents 
MICROCDMPATIBLES, INC 

301 Prelude Orive Dept PC 

Stlver Spring, MD 20901 

(301) 593-0683 


GRAPHICS FOR SCIENTISTS 

GDS (Graphics Operating System) allows you 
to creale graphs at your MSDOS computer & 
Qraphics printer/plotter efficiently & deftly’ This 
easy to use program features data manipulation 
& presentation routines appropriate lo scientilic 
environments. Sensible & fiexible data entry 
Provides for both keyboard eniry & retrieval of 
ASCII itles. GDS 1s menu driven w/online help 
screens. Excellent manual Iree phone support, 
inexpensive updates. $199 + s/h 

OLIS, INC. 

Route 2, Double Bridges Road 

Jefferson, GA 30549 

(404) 367-9191 (collect calis accepted) 


HEALTH 


OVER-STRESSEQ? 

Use your PC and in the privacy of your own 
office begin Io take conlrot over siress in your 
life. Covers stress basics, causes & impact on 
famity life & your job Learn the best methods 
for handling stress Now get stress in your life 
under conirol Only $179 + S41 IBM PC or 
compat w/256K 

Westinghouse DISCataiog 

P 0. Box 3377 

Pittsburgh, PA 15230-3377 
800-338-DISC(3472} 


THE SHOWCASE FOR 
PRODUCTS AND 


SERVICES IN THE MS 
DOS MARKET... 





Jewell Technologies 
4740 44th Ave. S.W, 
Suite 203 

Seatrle, WA 98116 


206-937-1081 


35mm SLIDE FROM YOUR PC 
COMPUTER SLIDE EXPRESS converts graphic 
files produced on the IBM PC into brilliant 35mm 
Color sides wilh color resolution 400% better 
than your monitor Leave your pnntouts behind. 
Use high resotution color slides up to 4000 Inne. 
COMPUTER SLIDE EXPRESS $9/slide 
VISUAL HORIZONS 

180 Metra Park 

Rochester, NY 14623 

(716) 424-5300 


INVENTORY 


INVENTORY MANAGEMENT 
Stock-Master 40, commescial grade system 
provides Stock Status, Purchase Order Wniting & 
Tracing, Trend Analysis, Quality Control Report- 
ing Detail Analysis, Bill of Matenats, Mult Loca- 
tions and more Modutar, “micro” pried & 
configured to your needs. Cobol Source available 
APPLIED MICRD BUSINESS SYSTEMS 

177-F Riverside Ave 

Newport Beach, CA 92663 

(714) 759-0582 


MANUFACTURING INVENTORY $99 
Inventory control with Bill-ol-Materiat Processing 
and vendor file for smail to medium size batch 
Mmanuylactures or job shops. Project matenal re- 
Quirements, allocate matenal, maintain maternal 
cost per work order and lot ail WIP Allows up to 3 
femole lerminals to recetve of issue material 
Meets supplier log requirements of MIL-1-45208 
REAL TIME AUTOMATED, INC 

1340 B No Dynamics St 

Anaheim, CA 92806 

714-993-0111 


HOUSEHOLD INVENTORY 

Menu dnven inventory system. Two data bases, 
1)household tems 2)books. Utiizes windows for 
tables & help screens. Reports incl. summary & 
etail reports. Data backup. dBase compatible 
files. Excellent for insurance records. Requires 
512k, IBM PC or 100% comp, $49 95 

{Tx Res add $4 tax), 

SoftLeeWare Systems 

P.O. Box 161044 

Irving, TX 75016 

(214) 855-7247 
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***dFELLER INVENTORY *** 


* GFELLER Plus $200/with History & PO's. 
Requires dBASE 411-4 PLUS (for stock rooms) 
FELLER ASSOCIATES 

550 CR PPA, ROUTE 3 

ishpeming, MI 49849 

*=* (006) 486-6024 *** 


LEGAL 


QEEO OESCRIPTION ANALYZER 
Fast and simple plotting of maps from deed 


yers & investors Now calculates curves. $4995 
MC) VISA’ CK 

Greenbrier Graphics, Inc 

1102 Main St, PD Box 724 

Rainelte, WV 25962 

304-438-8157 


L-PLOT... 

A Metes & Bounds program to plot/prini plats 
of any scale- Any description- use Any mea- 
surement! Calc areas, error of closure, plots 
multi tracts IBM/compal with monographics, 
CGA of EGA capability $190 Or send $15 for 
feal working demo, refundable with order Visa/ 
MC/chk Free info 

LANSCAN Inc. 

PD Box 6863 

Abilene, TX 79608 

(214) 824-6419 


MAILING 
PROGRAMS 


PC/LABEL MASTER 


Editors’ Choice 1987 

A mailing list program that 
does everything except waik 
to your post office box. 

o Maintains unlimited records 
0 Allows up to 30 user codes 
0 Index/last name & zip codes, 


© Sorts on any field 

0 Imports and exports files 

0 Checks duplicates 

0 Auto dialer, plus much more| 


$49*15-day money back guart. 
BEST PROGRAM 
2700 S. Quincy Street, Arlington, VA 
800/368-2405;(703) 820-9300) 
CIRCLE 589 ON READER SERVICE CARD 
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MAILING 
PROGRAMS 


POSTWARE MAILING SYSTEM 
Automale mail preparafion Cut postage costs 
by 5¢ per piece or more Only PostWare prints 
address ‘abels in bundle and bag, bulk mailing 
order Not a useless zip code sort. Prints ad- 
Gress labels, bag tags/tray labels Calc post- 
age Works with dBase lI! PLUS, DATAEASE, 
PowerBase, Smart & olhers Also ASCII 

# Ist & 3d Class—$195 » 2nd class—$395 » 
Carer Route Assignment—$300 

PostalSott, Inc. 

515 Division Street 

La Crosse, WI 54601-4544 

608/784-3500 800/631-MAIL (6245} 


“THE MAIL OROER WIZARD 

(s one very powerful program Itoffersa catalog 
business all the computing routines lI needs- 
and then some! .gives new meaning to the 
hackneyed phrase, ‘user friendly’. Written in 
Assembler, it operaies with lighining 
speed. very serious software, a ‘must see’ ” 
Catalog Age $970. Demo. $12. 

The Haven Corporation 

802 Madison Dep! M 

Evanston, It 60202 

800-782-8276 


THE MAIL OROER ACCOUNTANT 
Order fullitiment/Lis! management. Includes 
customer lisis, labels in 6 formats, inventory, 
Invoicing, accounts receivable, customer pay- 
Ments by casivcredil card Prints shipping 
labels, credil card stips, UPS shipping man- 
Hests, sales tax report dBase ill Pius source 
code provided $975, demo $25 + $3 50S/1 
GOLDSMITH & ASSOCIATES 

48 Shattuck Square, Suite 86 

Berkeley, CA 94704 

(415)540-8396 


MEDICAL 


MEDICAL SYSTEMS WITH ECS 

All PPM products have electronic claims sub- 
mission (ECS) to Medicare & commercial car- 
fers, paper claims too 

@ PC » CLAIM $89 95, claims only 

@ PC » CLAIMW/ICD's, CPT's & HCPC codes 
$229.95 

@ PC « CLAIM PLUS claims only w/patent 
{We Complete a claim in one minute $459 

@ THRESHDLD » TM $1.995 00 clams, A/R 
patient billing. 

@ THRESHOLD $3,995 00 claims A/R patient 
billing, complete practice management, stalis- 
bcs, analysis 

@ CLAIM » NET Nationwide claims clearing 
house Full 100% credil on product upgrade 
PC » CLAIM & PC * CLAIM PLUS bolh house 
30 day money-back guarantees. IBM PC/XT/ AT 
compatibles MS-DOS 256K 

PHYSICIANS PRACTICE MANAGEMENT 

1810 South Lynhurst Suile 0 

Indianapolis, IN 46241 

(317) 634-6080 

In continental US call (800) 428-3515 
Indiana residents call (800) 792-3525 
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MEDICAL 


Medical/Dental Systems 

Second Decade Support lor more Ihan 130 
machines Featuring paper and electronrc 
claims, patient billing, appointments, diagnus- 
fic data base, word processing, linancial histo- 
hes, payroll, accounts payeble. and genera! 
ledger Single and mulli-user systems Starting 
al $199.95 2,400 Dealers 

CMA Micro Compuler 

55686 Yucca Trat #6 

Yucca Valley, CA 92284 

619/365-9718 


MUSIC 


INTRODUCTORY OFFER 

PC MIO! Inlertace Card, Sequencer Software 
and 4 MIOI cables (1 in. 3 oul) ONLY $138 95! 
64 tracks. 60,000 evenis, 600 licks/gtr note 
resolulion! Fasl, full featured, easy lo use soft- 
ware Best MIOI offer ever made! Developer's 
source code $99 Dealer inquires welcome 
MIDI MUSIC 

800 East Campbeil Suile 199 

Richardson, TX 75801 

(214) 238-5269 


COMPUTER MUSIC CATALOG! 
Largest music software selection anywhere! 
Detailed information on the leading computer 
Music products including wavelorm edilors, 
transcribers, educaltonal soltware, sequencers, 
MIDI interfaces & more Get the facts! Competi- 
live prices! Visa/MC Worldwide shipment! 
Send $3 tor 80 page cataiog 

DIGITAL ARTS & TECHNOLOGIES 

Dept PC1, P 0. Box 11 

Millord, CT 06460 

{203) 874-9080 


SONGWRIGHT III 

MUSICPROCESSOR prinis professional sheet 
Music with lyrics Full-screen graphics editor 
Transposes to any key plays lunes Fealures 
mullipie staff & voices, harmony, counlerpoinl 
bass/treble all Ime signalures IBM/Epson, 
Star Printers Send $4995 + $2 s/h or write 
lor free sample oulpul 

SONGWRIGHT 

Route f. Box 83 

Loveltesville, VA 22080-9608 

703-822-9068 


MusicEase 2.0 

Full lealured music processor prini, play. 
transpose, cul & paste. no range limitalion, 
1-2-3/WordStar style commands, mulfiple 
voices/staves, lyrics. all keys/meters, custom 
symbols/placemenl, WYSIWYG. beams & 
more I8M/Epson printer, graphics monitor 
intro olfes Send $99.95 + $5 sh 
Grandmasles, Inc 

P.0. Box 2567 

Spokane, WA 99220 

(509) 747-6773 


Tape ‘N Step 

For IBM & compatibles 1s a sequencing solt- 
ware based on a spreadsheel concept Some of 
Ihe lealures are real-lime & step-lime record- 
tng 85,000 notes, 2048 tracks, crescendo! 
diminuendo, dynamic cirl, delele. & copy 
modes, loops & nested loops & much more 
$150 For more information write or call 

The Midi Connection 

PO Box 262 Sin 0, Monirea! 

Quebec, Canada, H3K 365 

(514) 933-5127 Dealer inquiries invited 


PC+ MIDI 


Ita a simple equation To plug your PC or PC-compatibie into the 
modern world of music-making, use the complete line of MIDI soft 
ware and hardware from VOVETRA TECHNOLOGIES. 


O SEQUENCER PLUS: 65-treck total MtDt recorder/editor 
CG CONVERSION PLUS: fite converter for music notation programs 
OC PATCH MASTER: network organizer and sound libranan 


© OP-4001: PC/MIDI intertace card 


“I've Never seen @ more powerful, eesy-to-use music end recording 


system —_bug-free.” (PC COMPANION) 


=MUSIC © 


For more information or your nearest dealer, contact VOYETRA TECHNOLOGIES, 
Dept C, 426 Mt Pleasant Avenue, Mamaroneck NY 10543, or cell |914) 698-3377. 
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ONE-OF-A-KIND 


‘Diskette Labeler’ 

Makes professional labels lor 5 25° disks on 
your printer with comb ol 23 char litles, 120 
lile names, 10 lines ol 80 char comments, and 
complete stats Includes s/w, manual, 240 color 
labels (60 ea. of 4 colors) wilh perm adhesive 
For 1BM & compat wilh IBM/Epson compat 
dot matrix printer $49 + $4 S/H 

WeedPatch Productions, Inc 

436 Walden Lane 

Hackessin, DE 19707 

{800) 451-0474 (302) 239-9266 


PC MAGAZINE ARTICLE DISK 

Use your database, spreadsheet, or word-pro- 
CeSS program Io instantly find PC MAGAZINE 
articles, reviews, util, advice elc Query or 
search for PC topics & come up wilh issues & 
pages where Ihal lopic 1s covered For $30 get 
dan 67-present & girly updates lor 1 year We 
can lormal your file. lor f-2-3, dbase. pis, 
paradox, symphony. dil, ascli—specity lile lor- 
mal/disk type Send Ck/MO $30 in CT 712% 
CASADINE DEVELOPMENT 

46 Ouintard Terrace 

Stamlord, CT 06902 

(203) 325-9156 


PREVENTATIVE 
MAINTENANCE 


Memory Minder 


Minder 1s the most comprehersive 
disk diagnostic program avatlable for 
fecrocomputers. Any operator can quickly and 
easily check the vital operabng parameters of 
then floppy drives, including prose meee 
head algnment, read sensitiuty and 

Run Memory Minder before vital data See 
operahons. Use it to align the drives without 
the use of an oscilloscope. 

18M PC, XT, AT program and manual $70 
Precision Alignment Diskettes sold separately 
$40 each. 5 25° 40 track, 5.25" 80 track. | 2 
MB AT, of 3.5" 80 track drives. 


(y/ A, 2828 systems. 
15100-A Central SE 


Albuquerque, New Mexico 87123 
$05/292-4182 
We accept MasterCard 3 and Visa 


MAINTENANCE & INSPECTIDN 

‘An easy-to-use compuienzed method lo organize, 
Operale. and control an effective preventive main- 
tenance system Applicable to any type of busi- 
ness of industry Full screen input and displays, 
plus funchon key help command Maintains his- 
loncal data, creates work orders, and provides 
fumerous reports. For info, write to 

PENGUIN COMPUTER CONSULTANTS 

FU. Box 2085 

San Jose, CA 95160 

(408) 997-7703 
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IMPROVE PC PRODUCTIVITY 
Improving the productivity of PC users is a 
lough job Experts say an easy & quick way rs to 
Improve their typing skills. A unique, effective, 
& moneywise solution TYPING INSTRUCTOR 
Have immediate mpact. Only $49 95 + S&H. 
1BM PC or compal w/128K 100’s of other 
Courses avaliable 

Westinghouse DiSCatalog 

P O Box 3377 

Pittsburgh, PA 15230-3377 
800-338-O1SC(3472) 


PROGRAMMERS 
TOOLS 


QuickBASIC DOES DATABASE! 


New! Enhance QuickBASIC with 
Relational Database Management! 

You get 3 Appticalion-Busiding Libraries that. 
V1 Read and write dBASE Il + files. 
Y Burd indexes for any {ies 
‘Execute data expression macros. 
{2 Include dozens of high-level routines 

Create your application programs with 

just block move and edtt! 

Only $7.39 complete. 
AJS Publishing, Inc. 
P.0. Box 379 
North Hollywood, CA 91603 
(800) 992-3363 
(in Cait 818-985-3383) 
Available at feading software stores. 


FREE BUYERS GUIDE 


Call or wnite lor our FREE comprehensive 
buyers guide containing hundreds of lan- 
quages, ulililies and books specifically tor 
IBM personal computers and compatibles 
‘We're the world's leading independent dealer 
of programmer's development tools because 
we provide sound advice. ow discount 
prices. fast delivery, FREE domestic shipping 
and no ftudden charges 


Programmer's Connection 


800-336-1166 USA 

7249 Whipple Ave NW 

No Canton, Ohio 44720 
neers OH & ie pice) 


sre eeers fae 


i 
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***DEBUGGER FDR TURBO*** 
Now debug your Turbo C programs wilh a full 
‘Screen source level debugger Includes Execute 
the next program siatement and step into or 
over function calls Set and run until break- 
points are executed, Watch variables change as 
your program executes much more $24.95 + 
$2 s/h chk/Visa/MC. 

A-COM 

13511 NE 129th PL 

Kirkland, WA 98034 

(206) 821-2192 





PROGRAMMERS TOOLS 


At last, QuickBASIC 4 
has a Best Friend. 


We'd like to introduce you 
to the best friend Quick- 
BASIC 4 ever had. The 
name Is ProSCREEN, 
and it makes Quick- 
BASIC 4 faster, 
easier, and much 
more flexible. Only 
with ProSCREEN 





can you produce professional 
data e screens complete 
with validation and cuatom 
logic in minutes, and with 
implementation in as 
on™ as two calls, 


$ 9 VISA/MC 


Accepted 


For a brochure and a geme'd disketta ($5.00, refundable 


with ordar) or just @ Fi 


EE brochure, write or cai 


BEST FRIEND SOFTWARE by Laney Systems, Inc. 
3 Office Park Drive-Suite 100 ¢ Little Rack, Arkansas 72211 © 501-225-7755 
CARCLE 503 ON READER SERVICE CARD 


‘C’ DOCUMENTATION TOOLS 


CIRCLE $94 ON READER SERVICE CARD 


NETWORK CONTROL LIBRARIES 
NETWORK INTERFACE allows tile sharing and 
sedirechon through OOS functions. $99 NET- 
BIOS ROUTINES allows access to low-level 
hetwork functions. Name, session & dalagramt 
foutines Wait and no-wait options. $199 NET- 
WORK MASTER provides access io Netware in- 
ternal functions. Complete contro! of your net- 
‘work from your compiled programs. $299 
seeeeseesee Seatighl Software “*" ee 
eoeeneseese opt Central Street *** 
Ea * Evansion, IL 6020t 
*°° (312) 864-9370 *°°* 
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TURBO WINDOW TOOLBOX 

A complete windows programming environment 
for Turbo Pascal. Popup windows, pulldown 
Menus & messages, virtual screens and a mutti- 
window WordStar-like editor Animated resizing, 
moving, honzonta! & vertical scrolling with blind- 
ing speed. Optional mouse. Alt source cade and a 


(718) 965-9729/No royatties $50 checks only 
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BASIC PROGRAMMERS 

if you want blinding speed. and to maximize the 
tunchonakty of your programs, we have tools for 
you. Please see our Marketplace ad for Mach 2 
‘and Stay-Res in the next or prewous issue Or call 
toll-free for detatled information at no charge 
Find out why Mach 2 was Soft Sector Magazine's 


(800) 922-3383 (404) 973-9272 
—e a 


PUBLIC DOMAIN 


PUBLIC OOMAIN 

Public Domain and user supported software for 
{BM and compalibles. 

@ Get more bytes for the buck! 

@ 100's of disk and 1000's of programs. 

© Low as $1.25 per FULL disk. 

© Send $2 (refuncable) for directory disk set. 
Visa/MC accepted 

US/PD LIBRARY 

226.N. Main, Depl. PCM 

Clinton, TN 37716 

615-457-2130 


IBM SOFTWARE $1.50 DISK 

We have our 950 disks full ol the latest versions 
of shareware and public domain software for the 
PC. Buy for $1 50 per disk (no min) or ren for 
85 cents ad sk (50 disk min wilh $1 per disk 
Geposil). Fast delivery COD available Write or 
call for complete catalog 

Genesis Systems 

894.N Garey Ave , Suite 208 

Pomona, CA 91767 

(714) 623-2468 


**4-800-262-6053°* 

IBM PD & User Supported software, as low as 
$1.50 per diskette!!! If you are curious or a fong 
lume user, cafl our 24 hour ofder line and ask for 
a free catalogue. The newest and best, all types, 
from accounting fo word processing Call NOW! 
(MS 601-428-5722) 

SOFTWARE CAFE 

1125 West 10th St. 

Laurel, MS 39442 

1-800-262-6053 24 his. 
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PUBLIC DOMAIN 


Call 10540 fer FREE eng 


People’ 
P.O. Box 3061 Warner Robins, GA 31099 
1-800-843-5084 « 1-912-922-0093 
CIRCLE 585 ON READER SERVICE CARD 


$3.00 SOFTWARE FOR IBMPC 
Hundreds ta choose from, 

Gata bases. spreadsheets, games, x-raled, ito, 
communications, business, music, bible, art, 
education, tanguage and useful utilities for 
making your computer easier to leam Most 
programs have documentation an the disk. 
Woe los your FREE catalog today! 

BEST BITS & BYTES 

P.O. Box 8245 Dept. M 

Van Nuys, CA 91409 

(818) 781-9975 


REAL ESTATE 


PROPERTY MANAGEMENT 
Comprehensive program for managing residential 
and commercial properties. management 
feports including operating statement, delinquent 
fen, lease expiration and transachon register 
Teport. Provides check writing, check reconcilta- 
thon, posting of late fees, recurring expenses— 
$495 Investment Analysis—$245. 

YAROI SYSTEMS. INC. 


930 Laguna Street 
Santa Barbara, CA $3101 
805-966-3666 


$$ INVESTMENT ANALYSIS $$ 

No one makes analyzing income producing 
property easier (free demo) with such pnce 
performance comfort at $17D Stand alone, fully 
compiled, [oan amort and deprec. schedules, 
1986 tax changes, custom features Cash flow 
‘and detatled sale analyses uncover buy/hold/ 
sell/refin/exch decision insights. 

The SOFT ESTATE 

Five Villa Verde Or, Suite 110 

Buttalo Grove, IL 60089 

°* (312) 259-6301 °° 


PROPERTY MANAGEMENT 

Since 1978 over 6,500 users of our software 
have found it comprehensive, flexible and easy 
lo use We offer systems to manage the follow- 
Ing types of properties. COMMERCIAL/RESI- 
OENTIAL/CONOOMINIUM/HOMEOWNERS 
ASSOC./MINI-STORAGE FACILITIES 

For more into and sample printouts call 
REALTY AUTOMATION, INC. 

2539 Saleroso 

Rowland Heights, CA 91748 

818-913-1244 
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INCREDIBLE SOFTWARE 
For IBM/Compatible Computers. 


games plus our 10,000 
catalog for ONLY $10.00 (+6/h) 
VISA, MC, AMEX (COD +1.90) 


Intemational Software Library 
§11-104 Encinitas Bivd, 
Encinitas, Ce. 92024 
800-992-1992 (National) 
800-992-1983 (Ca only) 


CIRCLE 596 ON READER SERVICE CARO 


REAL ESTATE 


MANAGEMENT & ANALYSIS 

° “Real Property Management” $395/$595 for 
fesidenfial & commercial properties and other 
bkkp'g Flags deling’l tenants, prinis budgets, 
checks, invoices & 1099S. No relyping of 
tecuming data. * “Real Anatyzer.” $195, when 
deciding buy/sell, exchange, or refi. 30 DAY 
MONEY BACK. 

REAL-COMP INC. 

P.O. Box 1263 

Cupertino, CA 95015 

(408) 996-1160 


INVESTMENT ANALYSIS 

Analyze and forecast any invesimen property oF 
development, residential or commercial As 
many leases, expenses and years as you 
want NPV, IRR and FMRR betore and after tax. 
Fast ‘What-ifs: Sensifivity and Risk Analysis. 
Demo & 30 day Partnerships! 
Graphies/Monthly also available 


Rolling Hills Estates, CA 90274 
213-541-0418 


THE COMPLETE REAL ESTATE 
SERIES 

"Helping Thousands Make Millions’ since 1985. 
The most compiete CPA/Audstor tested and 
approved series of Real Estate programs avail- 
able anywhere! The industry leader! The senes 
includes: Complete Properly Manager-l 
($795), Complete Real Estate Investor ($495). 
Complete Money Manager ($195), Complete 
Credit Checker ($249), Complete Property 
Tracker ($495) & 1031 Decisions ($995). For 
demo ($15) and/or literature call 
ISOLUTIDNS! PUBLISHING INC. 

8016 Plainfield Road 

Cincinnati, OH 45236 

800-255-6643 or 513-891-6145 


Software/Religion 


begins on the 
following page 
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PARISH DATA SYSTEM THE ULTIMATE BIBLE STUDY! CLASSIFIED 


Comprehensive census/contribution program 
Easy to operale, menu driven Family member, 
financial info & reports fully integrated Setec- 
five lists. labels, contribution/luition state- 
ments. personalized letters User can create 
‘Qwn reports, letters. Other chusch programs 
available Over 1600 users Free into 

Pansh Data Systems, Inc 

3031 W Northern Ave Suite 121 

Phoenix, AZ 85051 

(602) 247-3341 


POWERCHURCH PLUSI” 
Fast, friendly, relable church administration 
system Full fund accounting mailing lists. 
membership, contribuhons. attendance, word 
processing, acts payable, payroll, mulfi-user 
Suppor, and much more - all tor $695 com- 
plele Uses up-to-date software technology 
Unlid capacity FREE demo version Call today 


CHURCH 
SOFTWARE 


F1 SOFTWARE 

PO Box 3096 

Beverly Hills, CA 90212 
(213)854-0865 


























SALES 
MARKETING 














rOLLOW-UP 


Software for Salespeople 


Manage your sales activities with 
FOLLOW-UP. Track prospects by 
area, dollars, products, salesperson 
or any of 22 other entry fields. Fast 
& easy to use with on-line help at 
every point. Now in daily use by 
businesses of all types & sizes. 

























Reminds you when to cai! 
Keeps history of previous calls 
Keeps Appointment Calendars 
Keeps track of other things to do 
Prints e wide range of reports 
Printe Malling Labels 
Interfaces to your Word Processor 
& Madi Merge letters 
= On screen Telemarketing to a 
group of names that you eelect 
Provides detailed sales forecasts. 
Imports date from ASCII files 
Transters & merges data between 
computers using Follow-Up 
= Hae several data fields that you 
can define for your business 
Designed for use by salespeopis, 
net computer experts. 
$179.95 
XYCAD Grou: 
1577 St. Clair A 
Cleveland, Oh 44114 


800-428-8457 
In Onlo (216) 589-5788 

































New siale-of-the-art Bookmaster™ program. 
Fast! On-line help. Find any word/subject/ 
piuase &/or search word proximities Word 
processing make/search footnotes, save 
Search envitonments, explore any loptc to form 
sermons. lessons of research papers $199 for 
6 disks & manual (+6% CA tax) 

Koala-T Sottware 

4039 Illinars St 

San rego. CA 92104 

(619) 584-4371 


SALES 
MARKETING 


WIN MDRE SALES 

Wilh SELLSTAR? a remarkable new software 
program using Al technology Get expert advice 
on those complex sales campaigns SELL- 
STAR! does forecasts. call reports, account 
histories. and more Priced at only $195 For 
more info or FREE OEMO contact 

ESPAIT Software Technology. inc 

PO Box 726 

Hollis, NH 03049 

(603) 465-3378 





SECURITY 


CIRCLE $97 ON READER SERVICE CARD 





BIT-LDCK® SECURITY 

Piracy SURVIVAL 5 YEARS proves effectrveness 
of powerful mulfilayered security Rapid decryp- 
lion algorithms Reliable/small port transparent 
security device PARALLEL or SERIAL port. 
Countdown and limeout options also available 
KEY-LOK" security al about ¥ BIT-LOCK cos! 
MICROCOMPUTER APPLICATIONS 

7805 S Windermere Circle 

Littleton, CO 80120 

(303) 922-6410 or 798-7683 


TO PLACE YOUR AD 
IN PC Magazine 
Classified Marketplace 
Call (212) S03-S115 
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EVERLOCK 
COPY PROTECTION 


Designed tor user-transparency. clone 
compatibility & strength It features 

« no need tor damaged media or t 0 plugs 
* supports all Hard & Floppy disk formats 
« file-server networks supported 

= vanable number of installs (0-99) 


= create demos with remote unlock option 
© allows protected upgrades by modem BBS 
$195 Starter Kit or $495 with NO meter 
counts. Free info & demo disk available 


Az-Tech Software, Inc. 
305 East Franklin 


az} Richmond, MO 64085 


(800) 227-0644. . . (816) 776-2700 


CIRCLE 699 ON READER SERVICE CARD 

















KEEP YOUR FILES PRIVATE! 
MicroLock data secunty software protects MS- 
GOS fiies/programs trom unauthorized access 
MicroLock features three levels of password, 
unique encryption algorithm, can hide files and 
programs. protects against accidental deietion, 
and uses one simple control menu w/on-screen 
help Only $49 95 ( + $3 sm), Check/Visa/™MC 
MICRONICHE. INC 

PO Box 36244 

Louisville, KY 40233-6244 

(502) 561-5507 
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MARKETPLACE 


the ultimate 
target market! 


The brand specifiers who 
read PC Magazine don't 
have the time to shop 
around, their only concern 
is getting what they need as 
quickly as possible. 









They’ll DIRECT 
their attention to 
PC Magazine 
Classified 
Marketplace 










For them PC Magazine 
Classified Marketplace’s 
Direct-Response/Display 
Ad format represents a fast, 
easy and cost effective 
method of product acquisi- 
tion. They know it will 
have the products they need 
and the information they 
want regarding price, 
volume discounts, specifi- 
cations and delivery. 

If you think that your 
business can benefit from 
the 500,000 brand 
specifiers who read PC 
Magazine 

. YOU'RE RIGHT! 







So take 
DIRECT action 
and call 
(212) 503-5115 










































FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5HIS . . . 
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With our Copy Protection 
Products. They really work 
and do not burden the 
honest user. .. 
For Disk Security 
High Level Security 
© PADLOCK II DISK 
© SAFEGUARD DISKS 
© COUPON DISKS 
For Hard Disk Protection 
© HDCOPY 


Low Level Security 
User installa Protechon 


© PC-PADLOCK 


‘The market ts filled with copy 
protection products which burden 
the user of simply don't work. We 
have over 2500 satisfied software 
firms utilizing our systems. The 
high-level has not required 
an update in over 2 years. 

Why should your valuabie data or 


useful software become 
available in the Public Domain? 


Call or write for 
more information. 


GLENCO 
ENGINEERING INC. 


SERV NG OME SOOT ALE YT A Tie 
3920 Ridge Arhngton His .L 60004 
13121 392-2492 Telex 493 7109 


CIRCLE 600 ON READER SEAVICE CARD: 


MAILSAFE™ 


A software implementation of the ASA 
public key cryptosysiem for MS-DOS. 


+ Secure Messaging wmihoul secret shanng 
= User key generation 
+ RSA Onpital Signature’ - Usertiie authentcabon 
+ RSA Digits! Envelope’ - secure data privacy 
# Local fle encrypfion 
+ Contigurabon features for most E MAIL Systems: 
2 OEM versions available tor DOS and UNIX 
$250 per copy Quantty cecounte Spec! 
prices for governmen: and educatiot markets 
The RSA pubbc-hey crypto sysierm 1s protected 
by US patent 4 405 029 
CALL FOR INTRODUCTORY OFFER. 
RSA DATA SECURITY, INC. 
*0 Twin Dotptin Dave « Redwood City CA 9408S 
415/595-8782 
GINCLE 751 ON READER SERVICE CARD 





ADVANCED 
COPY PROTECTION 


Fhee Demo Diskette 


The world’s leading software 
manufacturers depend on 
Softguard copy protection 
systems. 


Now Softguard introduces the 
Protection Kit—a complete 
software duplication and copy 
protection system for your 
IBM-PC. And it's invisible to 
your end-users! 


e Hard disk support with 
install/ uninstall. 

« No specia. media required. 

© No source code changes. 

® Stops all copyhusters. 


Macintosh Copy Protection also available 


S@FIGUARD 


Systems Incorporated 
2840 San Tomas Expy., Suite 201 
Santa Clara, CA 95051 
Call 408/970-9240 
CIRCLE 752 ON READER SERVICE CARD 


STATISTICS 


THE BASS SYSTEM 

SAS*-like Power cn a 256K PC! BASSBase 
Tuns many SAS programs on a 256K 2 ttoppy 
PC BASSView gives a true windowing environ- 
ment BASSStat (in beta tes!} adds an expanded 
stat pack “SAS a SAS institute TM 
BASSBase-$5 BASSBase/View-$159 

BASS INSTITUTE INC 

P.O. Box 349 

Chapei Hill, NC 27514 

919-489-0729 B B 319-489-9665 (N.B.1} 


SIGSTAT 

SIGSTAT includes over 70 programs of the 
BMO stalistical series, plus many advanced 
new features Mainliame capacity (upto 80 var } 
for un-—{eg . ANOVA, regression} + mulli- 
variate (e g., canonical, taclor,} analyses, time- 
series, multicim scaling, crosstab, plots. a/c 
and more 8087 support opt 256K. OOS. $595 
SIGNIFICANT STATISTICS 

3836 N Canyon Road 

Provo, UT 84604 

(801) 377-4860 
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STATISTICS 


BELIEVE IT! 


StatPac Gold™ with the 
Forecast Plus™ Option Is the Most 
Powerful Statistical Analysis and 
Forecasting Package Available 
for the Microcomputer 


FREE Comprehensive Brochure: 
1-800-328-4907 


WALONICK ASSOCIATES, INC. 
6500 Nicotet Ave $. Minneapolis MN 55423 


(612) 866-9022 
CIRCLE 753 ON READER SERVICE CARD 


Ali the Stats You Nead 

BMDP otters Ihe most comprehensive collec- 
tion of programs lor PCs & mainlrames BMOP 
has all the stalistics you need From the simple 
tothe most sophisticated Advanced techniques 
include time series. survival analysis. log- 
linear modeling & more! Hard disk req'd Call 
for complete program details & prices. 


MUD | 


STATISTICAL SOFT WARE 


BMOP Siatistical Soltware. Inc 
1440 Sepulveda Blvd 

Los Angeles, CA 90025 

(213) 479-7799 


RATS! Version 2.1 

Best selling econometrics program OLS. 
2SLS. SURE logil, probit and much more! 
Forecasting with ARIMA, VAR, Exponenlial 
smoolhing Moce! simulalions Suppor tor 
daily/weekly data High quality graphics lo 
screen, plotter, printer $200-$300 Visa’MC 
Demo available Call 

VAR Econometrics. Inc 

PO. Box 1818 

Evanston, IL 60204-1818 

(312) 864-8772, (800) 822-8038 


TAXES 


PC-TaxGuide “ 

Instanl access to complete IRS instuctions 
“Includes easy-to-use retrieval s/w “MS Win- 
dows", resident & stand-alone version “20 + 
docu /module “Individual 1040-$65, Prof 
1040-8145, Partnership-$99, Corporate-$145, 
IRS Publications-$65 "CK/ COO + $5S/H. 
Windows Tax™ + CO-ROM nex! year 
Qhacago Soltware._ te 

1507 W. Geoige 

Chicago, i 60657 

(312) 327-7606 
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STATISTIX™ 


‘A powertut yet incredibly easy-to- 
use statistical system. Outperforms; 
programs costing much more. 
Flexible data management and 
transformations, mult. regression, 
ANOVA, most standard parametric 
and non-parametric tests, p-values, 
plots, histograms and many others. 
SATISFACTION GUARANTEED! 
Beod $2 for damo disk (IBM coly) 


+ PCMS-DOS- $160 MH Analytical Software 

+ Apple Il aeic/GS - $99 PO Box 13204 

+ 5 or more copies, 20% off | Roseville MN 55119 
(912) 623-285 


CIICLE 754 ON READER SERVICE CAAD 


MEMBERS ONLY FREE SOFTWARE! 
Superbly designed. exquisilely documented 
Marketing science software RxCON Conjoint 
analysis package, RxPRICE price sensifivily 
package. AxMAP Perceptual mapping program, 
AXTAB Cross-tab package and RxSTAT (inte- 
grated with RxTAB} 33 stal routines ALL FREE! 
Includes Demos, Jutonals upgrades and new 
feleases as developed $195/Yr lor everything 
VISA, MC, AMERICAN EXPRESS, 
MSSA-MARKETING SCIENCE 

SOFTWARE ASSOC 

Educational division of OATALOGICS 
1-800-992-0422'Pa 215-794-3517 


NCSS plus-$99 

Easy-to-use menus & spread sheet Multiple 
regression T-tests ANOVA (up to 10 tactors. rep. 
Measures, covariance). Forecasting Factor clus- 
tes, & discreminan! analysis Nonparametrics. 
Cross Tabulation Plots. histograms, box, scatter, 
stemieal. Sorl Subset Transformations. Reads 
ASCII New graphics Pkg S59 

NCSS 

865 East 400 North 

Kaysville, UT 84037 

Phone 801-546-0445 


TAX TOOL 1040 

For professionals/individuais, over 5 years ex- 
perience, expanded and simplitied, tax plan- 
fing, data organizer to tax lorms, sort itemized, 
alert checking, turbo speed, over 20 forms, 
excellen! screen tutorial Wrllen in basic Fed 
$39.95, plus NY/NJ $4995 IRS or computer 
gen form 

MLC operate 

57-09 155th Street 

Flushing, NY 11355 

(718) KEY-5038/Chk/VISA/MC 
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The fast, easy way to prepare 
ur 1987 income tax return. 
uns on IBM PC w/256K, 


Son rts A-SE,2106,2119,2441, 
3903,4136.4562,6251,8615 


Att forms are cross-referenced. 
Complete tax recalculation in 
an instant. 

IRS-approved printouts for all 
supporting forms & schedules. 
Also supports overlays or prints 
directly onto preprinted forms, 


Only $45 


Integrated state packaaes ior 
NY, NJ, and MO - $30 each. 


Cheek, C.0.D, M/C, VISA 


Don't let the low price foof you. 
AM-Tax can do plenty!! 


AM SOFTWARE 


Kansas City, 
(B16) 241 


CIRCLE 755 ON READER SERVICE CARD 


14 to order 


TaxEase™ SYSTEM 
Federal & State returns on single disk- 
only $6995 Easy to use Calculates 
automatically, performs complex 
“What if" options, prints Ins apeeyed 
AZ, CA, CO OC, GA, IL. IN, MA 
MO, MI, MN, MO NC, NJ NY, OH, OK 
PA VA, WI Requires Lotus 1-2-3 01 
comp spreadsheet VISA/MC $3 s/h 
chg Money back guarantee 
Professional package available — $99 
Park pechnologies. Inc 
PO. Box 1317 
Chitton Park, NY 12065 
518/877-5881 of B00/423-3189 outside NY 
aaSSSS=sys\ieu 


TAX PREPARATION SOFTWARE 
CIACLE 755 ON READER SERVICE CARD 


$ 24 QGreemammmnn 
Money back if nol pleased 1040A, 1040E2Z, 
1040, A-F. R, SE, 2106, 2119, 2441, 3468, 3903, 
4562, 4684, 5695, 8615 Two schedules C. 
Prints submittable lorms Easy lo use, walks 
you thru the forms Txti inc & tax liability 
displayed Req 1-2-3 or Symphany $24.95 + 
$5 s/h CA res add 6% tx. No cards. Spcly 
1-2-3 of Sym on order 
MYKRD-KOSIM 
1790-A Lakeside Drive 
Fellon, CA 95018 
408-335-7396 


TERMINAL EMULATION 


Terminal Emulation 


EM220 v1220 and VT102 
emulator. Includes file transfer, 
screen scroll back, and many 


other features. 


EM4010 v1220 and Tektronix 

4010/4014 emulator. Features high 
resolution hardcopy and support for 
EGA, VGA, and Hercules graphics. 


@ @ B Diversified Computer Systems, Inc. 
3775 Iris Avenue, Suite 1B 
Boulder, Colorado 80301 (303) 447-9251 


CIRCLE 757 ON READER SERVICE CARD 


TO PLACE YOUR AD IN 
PC Magazine Classified Marketplace 
Call (212) 503-5115 


Hard Disk 


Integration and 


Partitioning Software 


® For PC Als, XTs and 


bles. 


® Integrates virtually all 5Y Inch drives. 

® Supports ST412, RLL, ESDi and SCSI controllers. 
® Flexible partitioning, with volumes of any size. 
® Spans multiple drives Into a single volume. 


§ Includes trouble-shooting diagnostics. 
@ Powerful, yet extremely easy to use. 


veg EDITOR'S CHOICE 


$99 


{suggested retail) 


; “if you have to make a hard disk drive and controller 
work together, . .. SpeedStor is a dream come true.” 


IWIWEEK srecendcnes. ser 


Used by major disk drive and PC manufacturers. 250,000+ units sold. 
Now avaliable through Softsel dealers. 


STORAGE DIMENSIONS 


A Maxtor Company 
981 University Ave., Los Gatos, CA 95030, [408) 395-2688 
CIRCLE 758 ON READER SERVICE CARD 


BREAK 640KI 

Why buy expensive boards? VRAM™ gives 
your PC/XT/AT or PS/2 Bmegabyles of memory 
by turning disk space inlo expanded memory! 
Use extended memory for expanded memory. 
Creale VERY LARGE worksheets FAST 640K 
fot required Use with 1-2-3, Symphony, and 
olher EMS programs $49 + $3 s/h 
BIOLOGIC COMPANY 

11982 Coverstone Hill Circle, Sle 1622 
Manassas, VA 2211D 

(703) 368-2949/Chk-CDD 


PC-WITS by TEEBELL, INC. 

A file management & disk editing tool for every 
PC/MS DDS user See alt your directories and 
liles on a single screen Find, view, sort, rename 
or delete wilh single key strokes Move of Copy 
files Irom directory to directory, drive lo drive, 
PC to PC .. and more $4995 Free demo 
disk 

TEEBELL, INC 

PD Box 297 

Ossipee, NH 03864 

603-539-5488 


***1BM Uses CP/M & Apple*** 
“The best”, “strongly recommended” -PC 

© Unilorm copies files, reads & wiites directly 
to 200 CP/M disk lormats on Ihe PC.XT.AT-by 
Micro Solutions $59 95 + $3 S/H 

© MaichPoint 1//2 card transfers Apple BOS, 
SOS, CP/M and ProDDS liles to IBM PC.XT, 
AT-$185 + $3 S/H (includes FREE Unilorm!). 
Blue Heron 

1108 S Second St 

Dekalb, Illinois 60115 

(815)758-2355 


HERCULES OR CLONE OWNERS! 
Run CGA software, even most self booting and 
color port reading, with CGASiIm™ , a non copy 
Protecled, removable, 4K, TSR routine Runs 
Print Shop, MeantB, BasicA, Jel, Gato, PC-Pool 
etc at normal speeds wilhoul ghosting and 
prints graphics wilh IBM/Epson commands 
$29 + S2S/H{ + 6% PA tax), Check/MO. 
SWIDWA SOFTWARE 

PD Box 10 

North Versailles, PA 15137 

(412) 823-8435 


Software/Utilities 
continued on the following page 
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UTILITIES 


RUN NOVELL WITHOUT KEYCARD 
Protect Novell Network from 


crashing due to Keycard Failure 


Break the 12MHZ server barrier 
Free-up slot in server 


NetSAFE for v2.X $99 US 


Other products available for: 


P-CAD 


Nasdec 


CADKey 


VISA or American Express 


Inctude $t0 shipping Our products should not 
Unit #72 

125 Garry Street 
Winnipeg, MB. 
Canada R3C 3P2 


CADvance 


and are not wiended for 
production of software for 
sale or trade or for 
any purpose that would 
Gepwve author ol pay- 


(204) 956-2798 it 
CIRCLE 759 OM READER SERVICE CARO 


Ammunition to conquer 
your biggest problems! 


Fptiiod 
without V-EMM a 
{640 kitobytee) 


& 


@ The Virlual Expanded Memory Manager 
provides your EMS applications with up to 
eight megabytes of expanded memory 

@ It jurns PC/AT or PS/2 ex § 
lended memory into expanded fi 


@ Only $8995 30-day money-back guaranteo 
Fort'a Software 
mest PO Box 396 


"EMM Manhattan. KS 66502 


(913) $37-2897 
CIRCLE 760 ON READER SERVICE CARD 





VCACHE GETS YOUR DISK 
MOVING! 


Hard disk acceleralor increases speed of car 
tndge and fixed disk operations using memory 
caching to eliminate repetitive disk access. Allo- 
caie up fo 15 Mb of extended or expanded 
Memory, or 5 Mb of standard memory for 
Caching disk dala. Includes desketle and screen 
accelerator modules. Automatic and transparent 
after installation. $4995 + $3 shpg, CA tax. 





GOLOEN BOW SYSTEMS 
2O7U Fifth, Avene, Sul 201 
San Diego, CA 92103 
800-284-3269 








AT’s DON’T NEED 
360KB DRIVES 


Allows copying of IBM AT files for use on 
(BM PCs, XTs, and compatibles with no 
hardware or software modifications. A 
360K floppy drive 1s not required. 
"“CPYAT2PC" may reside on your IBM 
AT hard disk and copres 1 file or entre 
subdirectoves in 1 step. Price $79. + 


Msh 
MICROBRIDGE COMPUTERS 


CIACLE 751 ON READER SERVICE CARD 


INTERNATIONAL, INC. 
655 Sky Way - Suite 125 
San Carlos, CA 9407D 
1-800-523-8777 

(CA) 415-593-8777 

INY) 212-334-1858 





Dpt-Tech Sort/Merge 3.0 
Extremely fast Sort/Merge program Run as a DOS 
command or CALL as a subroutine. Uniimited 
filesazes. most languages. datatypes & filetypes 
supported mncliding Btneve and dBASE Il & Ill 
Advanced features include record selection, rec- 
‘ord reformatting & much more! Call or write tor 
more info. MS-DOS $149 Zenix $249 

Opl-Tech Data Processing 

PO Box 678 

Zephyr Cove, NV 89448 

{702) 588-3737 


LIMSIM 

Expanded Memoty Simulator for the 286 & 386 
machines. Use the extended memory you al- 
feady have as Lolus slyle Expanded Memory. 
PC Magazine (March 31, 1987) says “Easy to 
use and welt documented.” $65 ($95 with 
assembler source) plus $5 s/h 30 day money 
back guarantes Visa/MC accepted 

Larson Computing 

1986 Hallows Ave. IZ 

Santa Clara, CA 95051 

(408) 737-0627 
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UTILITIES 


Spreadsheet Users! 


Only $49.95 


When you have more to print than your printer width allows... 


© Print your widest report, financial, graph, chart, or present- 
ation, vertically across as many pages as you need. 

© Print in many different fonts, sizes,and resolutions 

® Use virtually any bit mapped laser, dot 


matrix, or inkjet printer Jewell Technologies 

© Be compatible with Lotus 1-2-3, Sym- 4740 44th Ave. S.\W. 
phony, Multiplan and most other pop- Suite 203 
ular spreadsheet programs. Seattle, WA 98116 
CIRCLE 762 OM READER SERVICE CARO 206-937-1081 


WORD PROCESSING 


CompareRite™ 
CompareRite saves hours of editing time by companng two documents and gener- 
ating a third showing the differences—in an average of two seconds per page. 
It will create a complete companson draft, ready for pnnting, or display the 
changes on the screen so you can scan them Comparefite highlights changes 
the way you want to see them Additions in botdlace, deletions underlined or 


fhumbered as endnotes? No problem 


CompareRite is the smart solution to working with multiple drafts of articles, con- 


tracts, proposals, reports, documentation, manuals, or any word processing doc- 
ument. CompareRite works with all major wording processing programs. 


Pnce — $ 129.95 + shipping/handling 


JURISoft, inc. 
763 Massachusetts Avenue Dept. 1003 
Cambndge, MA 02139 


1-800-262-5656 ext. 1003 
CIRCLE 763 ON READER SERVICE CARD 


Optical Character Recognition 

Stop retyping PC-DCA™ software wit convert 
typed or prinled pages into editable text tiles tor 
your word processor Works with HP ScanJet, 
Canon and most other scanners. Supplied with 
15 popular tonts User (ratnable, you can teach 
PC-OCR fo read virtually any typestyle, includ~ 
ing foreign fonts. Proportional text, matrix 
printer outpul, xerox copies OK $385 Chk’ 
VISWMC AMEX/COD 

Essex Publishing 

PO Box 39t 

Cedar Grove, N.J 07009 

(201)783-6940 


The WordPertect™ Test 

How well do you or your staff use WordPertect? 
fs training needed? If so, in whal areas? TEST- 
WP is a combination assessment and training 
package Answer the questions and get results. 
Invatuable loo! lor trainers, personnel of indi- 
viduals. Extensive reterence manual. Requires 
320K. $89 + S/H MC/VISA/AMEX 

MICRO STANDAROS CORPORATION 

329 North State Street 

Drem, Utah 84057 

800-222-9409 (in Utah 801-227-7100) 
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FARSI/GREEK/ARABIC/RUSSIAN 
Hebrew, all European. Scand plus etther Hindi, 
Punjabi, Bengali, Gujarati Tamil, Thai, Korean, 
Viet. or IPA. Full-featured mulli-language word- 
Processor supporis on-screen toreign charac- 
fers and NLD erintingw no hardware modiftca- 
tions fncludes Font Editor $355 dot matrix, 
$150 add'l for laser, $19 demo. S/H in US 
incl'd Req PC, 640K. graphics 

30 day guarantee 

GAMMA PRDDUCTIDAS, INC, 

710 Wilshire Blvd Sutte 609 

Santa Monica, CA 90401 

(213) 394-8622 MC/VISA/AMEX 


World's Bilingual Word 

QuangJan 1,3, bilingual word processor for 
English and of these Armenian. Bengali, Euro’ 
Lalin, Greek, Hindi, Khmer, Lao, Russian, Tam- 
ff, Tetugu, That, Viet, or create your own lan- 
Quage wilh tont editor $69 + $4 s/h in US and 
Can ($10 s/h foreign) For (BM compalibles 
with graphics & dot-matrix printer Laser Jet 
add $49 Demo $5 

MegaChomp Company 

3524 Cotman Avenue 

Philadelphia, PA 19149-1606, U.S.A. 
215-331-2748/8138 
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MISCELLANEOUS 
ACCESSORIES 





* 100% Cotton Canvas « Breathable! | 
« Beige w/Grey Trim —_—e Static-free 


For: Computers and Printers 
IBM. Epson, AT&T, Leading Edge. Compaq | 
(800) 826-5761 
tn CA (418) 759-1466 
Contemporary CompularWear 
1820-36th Avenue San Francisco, CA 94122! 
GARGLE Te4 ON READER SERVICE CARD | 





PRINTER RIBBONS 

C ITOH Prowriter $4.95 
EPSON MX/FX/RX80 $5.00 
EPSON MX/FX/RX100 $6.50 
OKIDATA 92/93 2.45 
OKI OATA 182/192/193, + $5.00 


Call lor complete list of products & info. Dealer 
Inquiries welcomed 

DATEC OISTRIBUTION 

PO. Box 411 

Freemont, CA 94537 

415-790-6393 


BAR CODING 





BAR CODE—LABEL PRINTING 

Tate LABEL MAKER™ prints bar codes, OCR-A 
like and large characters from data entered at 
keyboard or from disk files. Create and save 
unique printing formals and record layouts. Per- 
forms record add, change, delete, sort and select 
on disk files. Al. LABELMAKER™ prints AIAG 
siupping/parts identification labels required by 
Auto Mitrs Aequires [BM PC or work-afike. 

TJ SOFTWARE INC. 

P.0. Box 2044 

Arfington Heights, IL 60006 

(312) 364-1065 


BAR CODING 


BAR CODES 
MADE EASY 


Pa 


PERCON® E-Z-READER™ 


FAST * ACCURATE * RUGGED 


NO SOFTWAR 


Details or Questions? Call us 


(503) 344-1189 
2190 Woviin Ave Eugene OR 974 


A LEADER id BAR CODE READER ENGINEERING 


PERCON 
IT NEW BARCODE 


BARGAINS FOR 
Descrintion | List Price ITS Price 





RESELLERS 

Code Generation Software uses 
ral Aras panters to print labels in 
codes 3 of 9, CODA-BAR, 2 of 5, UPC-A 


and 128. 
$125 $69 
PC wend Gar Code Reader emulates 
rd and reade codes UPC, 


cro rSolgand@ ofsioreaved 
on IBM PCIXT, PC/AT 
Wand included. 

oe $295 
NEW! Serial 


land of ute ter wth indi a A 
any computer with industn: 
standard interface AS232 or RS422 
Reads bar codes of UPC/EAN, 2 of 5.3 
of 9 and CODABAR. Wand included 
$529 $319 
NEW! The ITS WanderWand(tm), a 
handheld, lightweight portable bar code 
reader, holds up to 48,127 characters of 
caine eutomatically discriminates among 
label time-stamps jabels, caicu- 


codes. 
lates, & dumps scans through standard 
inctuded, 


senal RS232 piug Wand 


$695 
inieenaational Te and Systems 
1960 tte Sta Or Oumond Ber CA $1765 
Phone (744) 861-7977 Telex 285716 1TSCO UR 
VISA ang MesterCard socepted 


CARCLE 765 ON READER SERVICE CARD 


WHY PAY MORE $7-$95 
Bar Code Printing Software for PC, XT. AT. & 
Comp. w/pnniers w/Epson-IBM graphics emula- 
tion. Universat Bar Code Generator $45 (Works 
with almost any program) Tesi disk $7 Small 
labels, large labels, Logmars, AIAG, dBASE, & 
Subr for Basic, Compilers, WP, Data Mgmt. etc. 
$25-$05 Bar Code readers $200-$500 
GORDON COMPANY 

20210 Laceyland 

Katy, Texas 77449 

713-678-5522 
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BAR CODING 


LABELING SOFTWARE 


For DOT MATRIX and Laser Printers 
(Epson/IBM/Okidata and LaserJet) 


© Flexible format # Any size label 

* Labels for bins. shelves, 
inventory - name tags 

« Big text readable up to 50 ft. 

« Bar Codes: 2 of 5, UPC/EAN, * File Input 
MIL-STD, AIAG, Code 39. etc. —* Very fast « Easy 


Label above printed with $279 program. 
Ofher bar code programs from $49. 


BAR CODE READERS 


; For PC/XT/AT & PS/2 
7) «Attaches as 2nd Keyboerd 
® No software changes 
* Rugged Metal Pen 
eReads 2.616, UPC/EAN 
Codabar, Code 39 
PS/2 model... 
PC/XT/AT model $385 
(upgrade to PS/2. sseee $30} 
ALSO: Multi-user RS-232 & 
Mao Stripe Readers 
30 Day Money Back 


Guarantee! 


* Auto-Incrementing 
© Reversals 

® Color Options 

© Laser Soft Fonts 


$399 


WY QRIHINGTON 
DATA SOLUTIONS 


117-A Ingalls Street 
Santa Cruz, CA 95060 


408/458-9938 


TO PLACE YOUR AD 
IN PC Magazine 
Classified Marketplace 
Call (212) 503-5115 
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BAR CODING 


BAR CODE & 
MAGNETIC STRIPE 
READERS 
for the IBM PC & PS/2 
Simple & quick installation 
No tonal softwara or port 
Metal wand & case 


Also aveltable: 
Bar code pnnting software 
encoders 


Magnetic stripe 
Units for other Somputers & terminals 
GSA pneing available 
TPS ELECTRONICS 
4047 Transport Street 
Palo Alto, CA 94303 
ptiephone: 415-856-6833 
371-9097 TPS PLA 


FAX: 415- Boe 3843 
ON READER SERVIC! 


CARCLE 766 E CARD. 





SSS ee ee ee 
BUSINESS 
OPPORTUNITIES _ 


EARN EXTRA $S$$ AT HOME 
Receive needed exposure to earn extra income 
by listing your experience, goals and equip- 
ment. Our database provides low cos‘/nisk ap- 
proach 10 inlroduce home programmers and 
companies needing programming hetp Send 
now lor complete info package and apolication 
Only cost 1s a low, one-lime application fee 
HOME PROGRAMMERS, ING 

PO Box 243-NI8 

El Segundo, CA 90245-0243 





CATALOGUES 


PCjr 
Expansion Products 


Possibly the largest selection 
of PCjr products in the 
country. We don't just sett 
PCjr products, we design them. 

Speed Up Products 

*Pveudo DMA Cartridges 

*Second Floppy Disk Drives 

3% Disk Drives 

*PCjc Optical Mice 

Monitor Adapters for PC's 

Parallel Printer Ports 

Full Size Keyboards 

eSpeech Attachments 

Joysticks, Cables, & Adaptors 
Cail or write to receive our free 
32-page catalog of PCyr Add-On 
products. For even faster results. 
circle our reader service number. 


PC Enterprises 
“The jrProducts Group" 
Box 262, Belmar, NJ 07716 


(201) 260-0025 (800) 622-PCJA 
CIRCLE 768 ON READER SERVICE CARD 





BAR CODE PRINTING SOFTWARE 


Frm ace 205, UPC-A bar codes 
in (BM, ey HP LaserJet printers 
wath PrintBar Ul resident soft: 
ware Print directly from your own pro- 
rams In dBASE, Lotue, WordSter, C, 
IC, without 


ing data to special 
print filee, IBM P YAT and com: 
patibles. Versatile, easy set-up, no pro- 
gremmirg required. $295.00 
PC Wend Bar Code Reader thet ects 
like second keyboard, no software 
needed, $365.00 


Beer Rock Softwere Co. 
6069 Enterpnse Orve 
Placerville, CA 95667 
(916) 622-4640 

CIRCLE 767 ON READER SEAVICE CARD 








COMPUTER 
INSURANCE 


INSURES YOUR 
COMPUTERS 
Fult replacement of hardware, media, 
purchased software. As low as $39 


yearly. Covers fire, theft, power surges, 
other accidents. Calt for information 
of Immediate coverage. 
1-800-848-3469 
SAFEWARE, The insurance Agency inc. 
2929 N High Street, P.O. Box 02211 
Columbus, OH 43202 


CIRCLE 769 ON READER SERVICE CARD 





DATA SECURITY INSURANCE 

The “all risk” Personal Computer Policy from 
DSi includes essential coverages nol available 
with other policies protection agains! loss of 
data (even from accidental erasure), loss of 
cusiom programs, and lraud As low as $35 per 
year Coverage can be bound by lelephane, 910 
4 Mountain Time 

DATA SECURITY INSURANCE 

4800 Riverbend Road, P.0. Box 9003 

Boulder, CO 80301 

(303) 442-0900, (800) 822-0901 


SAFEWARE 

Insure your compuler Safeware provides full 
feplacemenl of hardware, media, and pur- 
chased software As litle as $39 a year provides 
comprehensive coverage Wilh our blanket 
Coverage, no ists 0’ equipmenl are needed. One 
phone call does it all! Call 8am Io 10pm EST 
{Sat 9 to 5). 

SAFEWARE, THE INSURANCE AGENCY INC. 
2929 N High Street, PO. Box 02211 
Columbus, OH 49202 

(614) 262-0559 (OH), (800) 848-3469 (NAT) 
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DATA 
CONVERSION 


DISK/TAPE/DPTICAL SCANNING 

© 33¢ per page typewritten text to disk in ASCi, 
WP formats available on request. 

© Scan Typeset text 6 10 24pt low rates 

© Disk convert from IBM, WANG, XEROX, MAC- 
INTOSH + 1000 other tormats (bi-directional) 
© Tape conversions (800, 1600, 3200, 6250 BPI) 
© Quick tumaround—Quality Guraranteed. 

1s) RUN COMPUTER SERVICES 

1261 Broadway Sule 508 

New York, NY 10001 

(212} 779-0800 





DISK 
CONVERSION 


TAPE/DISK Ds 
CONVERSIONS “* 9.8 * 
Conversion services to or from 
over 1000 computer systems: 
¢ Maglapes * Mint Computers 
* Micro Compulers © Typesetters 
© Word Processors 


CALL THE INDUSTRY LEADERS 


PIVAR 
COMPUTER SERVICES, inc. 


(312) 459-6010 
165 Arlingion Heights Rd #M 
Buffalo Grove, Ib. 60089 
CIRCLE 770 ON READER SERVICE CARD 





CHANGING WORD PROCESSDRS? 
Media Iransfer lo or Irom 

IBM. XEROX, DEC, WANG, 

LANIER, CPT, CT, MICOM, NB, 

WOROSTAR, WOROPERFECT, MS/WRD, DW3, 
MULTIMATE, SAMNA, MASII, OCA. 

see eee +FREE TEST CONVERSIONS# eee 
Conversion Specialists 

531 Main SL, Suile 835 

El Segundo, CA 92045 

(213) 545-6551 © (213) 322-6319 


TO PLACE YOUR 
AD IN 
PC Magazine 
Classified 


Marketplace 
Call (212) 503-5115 
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DISK 
CONVERSION 


TAPE: TO-FLOPPY 
FLOPPY-TO- TAPE 
TAPE DUPLICATION 
FLOPPY-TO- MICROFICHE 
LASER PRINTING 
SLIDE GRAPHICS 


1-800-422-9622 

In OK: 918 254 9622) 
TECHNICAL PROGRAMMING 
SERVICES, INC. 


8506 EASI GIST STREET 
FUNSA, OX 74133-1301 


CIRCLE 771 OW READER SERVICE CAAD 





TAPE TD DISK CONVERSION 
Unbeatable Prices-As-Low-As $20/MB 
© 24 Hour Turnaround 

© Highes! Quality - ALL Work Guaranteed 
© Professional. Technical Staff 

© Statistical Analysis 

@ Sorting, Programing 

@ 15 YEARS EXPERIENCE 

PRECISION CONVERSIONS 

15 Harbor Circle 

Centerport, NY 11721 

(516) 261-1200 





DISKETTE COPY 
SERVICE 


100% CERTIFIED 
5Y," BULK DISKS 


5%" DS/DD 59° 
51" DS/HD 1.59 
3%" DS/DD 1.09 


Price based on quantity of 300 
includes sleeves, labels and labs 


800-222-0490 


In NJ 201-462-7628 
@ 24 Hour Shipment @ 


MEGASoft 


PO Box 710, Freehold, NJ 07728 
CICLE 772 ON READER SERVICE CARD 


Miscellaneous/ 
Diskette Copy 


Service 
continued... 
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DISKETTE COPY SERVICE 


i We're the Lmedior In Software Duplicate 


% We're the Leader in Software Dupiication 


eres 60012 SEEEELESEL EEL EREIIEDIEDOPPLESLESELILELESELSES: 


Fortune 500 companies and software publishers 
choose Echo Data for 24 Hour turn-around, high 
quality, and competitive prices! All IBM formats are 
supported. Custom labels, sleeves, full packaging. 
We have the best state-of-the-art copy protection 
in the nation! Why even think about anyone else? 

Echo Data Services, Inc 
Lionville, PA 19353 
800-533-4188 or 
15-363-2400 in PA 
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SUPPLIES 


ALPHA Laser Cartridge RECHARGERS 


® 30-50% longer life @ Fully disassembled/no holes cut 
@ High density toner used ®@ No pooling 


24 Hour Shipment 
Send $39.00 (includes S/H) with each cartridge to: 


ALPHA RECHARGERS 
1300 Dallas Drive, #312, Deriton, Texas 76201 
(817} 382-5790 


24 Hours Mon.-Fri. cancLe 773 ON READER SERVICE CARD 


LASER CARTRIDGE 


SSELL US YOUR EMPTY 
TOMER CARTRIDGES $10 


00 40/cortedge = E1/eond Meer cheaner + £ 50/bersst 
. Ne 


RECHARGE 


Cut your cost in half with recharged 
Laser printer cartndges 
Exclusive toner with blackest print 
and top quality. 
Cartndges last 20% longer. 
Money back guarantee. 

27 different Laser Pnnter 


peadgertwry 

cartridge eefiller  PCWEEX 12/18/86 pte 
Tarcintin COMPUTER Conse TANTS oe 
8 ON 


Monthly discounts. Toner available. 


LASER SYSTEMS’ 
TONER TECHNOLOGIES 
23 NO. MAIN / P.O. BOX 407 
KAYSVILLE, UT. 64037 


. 
Ses H2- TOMER DAK St3sep0e07 
Aa peta af haope senintgs proteet 


CIRCLE 775 ON READE: SERVICE CARD 





a: MARKETPLACE 


the ultimate target market! 
The brand wpeciters wt read PC Magnan dant have the tine 
fern ws petting what they need an quackly a pean! 
They'll DIRECT Kesey attention to 
PC Magazine Classified Marketplace 
For them PU" Magazine Classified Markeiplace’s Direct Responsa/Display Ad format represents 2 fast. 
eaay and coat fective method uf product quia, They knows wil hve the prac thes ee and 


dormation they wan ing pice whune ache sprefations ald Sleery 
specifiers @ s read PU Maganine 


ahep atound, their only coa 


Oe weerm Leger 
were po eee pasabess CaN ovefic Irom the BOD O00 bran 


Se take DIRECT action and call (212) 603-5115 
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SUPPLIES 








SOFTWARE PACKAGING 










MADE INUSA 


os800 


33¢ 


each 


OsND 


g9¢ 


34" DISKETTES oh 
{UNBRANDED) 


To Meet Your Needs 









CIRCLE 776 ON READER SEAVICE CARD 
Glenco Development Systems offers several choices to help you 
with your software packaging Our product line includes cloth 
and viny! binders/portfolios for your users manual and program 
diskette The binders can be screened with your company logo to 
add that extra personal touch. The final product is an organized, 
eye-catching presentation that your efforts deserve 


In addition to packaging, Glenco Development Systems offers a 
wide variety of services, including finished product assembly, to 
help get your software products to market. Typesetting of manuals 
can be as easy as sending an ASCI! file Duplication and label 
affixing as well as product assembly/shrink wrap are readily avail- 
abie Please consult us with your specific needs. 


re 3920 Ridge Avenue 
| 
GLENCO DEVE. OPMENT Sr 5™ 

== 














Arlington Hts., IL 60004 
W .. (312) 392-2492 









ARTREX’ poss 


SM maxell. 


© Sturdy Blank 
PVC Jacket 
je With (D Label 
© With Write Protect Tal 
© wih Envelopes 
© In Factory Seated Poty 
Packs 
SOLOINLOTS: 
OF 100 


WE HAVE DATA 
DISKETTES CARTRIDGES IN 
° STOCK! 


Colt tor“ 


ne 99 


HON Oats Products™ 

bn A PO Boe 6387 Grane Mapes 041 40818 4 
(6V0) 082 3457 © DAN e161 452 4010 a 

Mochogen ) 800 822 2486 a 


OO FIRST 100 ORPEWER DISKS 
Outeibe Michagan 1 800 750 0078 = 


CEEDING 100 OR FEWER DISKETTES 
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TO PLACE YOUR AD IN 
PC Magazine 
Classified Marketplace 
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READER 
SERVICE 
NUMBER PRODUCT 


ADD-IN BOARDS 


4a7 DataCard 
46 Display Adapter 8514/A IBM core 


AFTER HOURS 


COMPANY 


COMMUNICATIONS 
43 LAP-LINK Mac 


COMPUTERS 


Rear pero ton 


Traveling Software Inc. 


Kop 2000 Pius 

WEC MultiSpeed HD 
aor 
Toshiba T1000 
Toshiba T1200 
Zenith 2-183 

CONNECTIVITY 

7 Menchan LANStar PC Northern Telecom Inc. 


DECISION SOFTWARE 


1 Game Plan, A. Dean Meyer and 
Version 2.0 Associates Inc 


DESKTOP PUBLISHING 


441 Font Eftects SottCratt Inc 
442 Fontware Typetace Bitstream Inc. 


1 wrationts! Softcraft Inc 


HARDWARE 


Zensth Data Systems. 





READER 

VICE 
NUMBER PRODUCT COMPANY 
MASS-STORAGE DEVICES 


181525 WC. Information Storage Inc 
Maamum Storage Inc. 


Inc 
‘Optotech Inc 


Amdek Comp 

18M Corp 
Conographic Corp 
Comerstone 


@ 28882 8 BRS BRss 


g 


IBM Personal 
Pagepniter 
ARE 


Bnet 2.01 
MatroxPlotter 
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COMING UP 


INEXPENSIVE DTP All businesses 
publish everything Irom newsletters to 
presentations to letters. So it’s not surpris- 
ing that a wide variety of desktop publish- 
ing packages—whieh help people get the 
job done faster, smarter, and better (with- 
out any need for T squares, scissors, or 
glue)—have found a market. Lately, the 
market has been besieged by low-cost 
produets promising professional results at 
a savings of both time and money. We re- 
view six of these $80-to-$500 packages, 
including Byline, GEM Desktop Publish- 
er, and PFS:First Publisher, to find out 
whether it’s possihle to get more than you 
paid for. 


OS?: THE WAVE OF THE FUTURE 
Four years after the arrival of the AT, we 
finally have an operating system that ean 
take full advantage of it. At long last OS/2 
is here! And it has the potential to spur pro- 
grammers on to create whole new breeds 
of application software for the PC. Charles 
Petzold examines this system for what it is 
now, what it does, and what it will become 
(including a peek at scheduled upgrades 
such as the Presentation Manager). 


PROJECT DATABASE The first Pro- 
ject Database in 1984 was the granddaddy 
of all of PC Magazine's special **hlock- 
buster’* projects. Here we retum for Pro- 
ject Database 3, Our database coverage is 
spread out over three issues—beginning 
with flat-file database management pro- 
grams, followed by relational packages, 
then by relational produets that are also 
programmable. In Part | of our series, we 
size up 24 flat-file databases to see how so- 
phisticated and easy to use they really are, 
and whether the gap between these prod- 
ucts and high-end relational programs has 
narrowed, 


386 POWER FOR YOUR XT Before 
you serap your trusty old XT and go shop- 
ping for a hot, new 80386-based PC, con- 
sider the 386 accelerator eard option. 
Winn L. Rosch examines eards from Ap- 
plied Reasoning. Intel, and Quadram that 
breathe new life into your old machine for 
under $] ,600. at 
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speed is its custom indexing 
scheme designed specifically 
for the Bible. Since the index is 
integrated with the data, there is 
no delay in loading additional 
files, and the first search may be 
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Bible Studies: Two 


Programs That Can | made within seconds of loading Pe staech 
Hel Fi d th the program. But this method ! rae wdoes 
é Pp in e trades precision for speed, and | nor usually 
Answers words are located only within cause prob- 


BY DONALD B. TRIVETTE 


The King James Version of the 
Bible is the most widely read 
and studied Christian text in his- 
tory. In addition to countless 
printed editions in seores of lan- 
guages, the King James Version 
has made its way into half adoz- 
en electronic editions available 
for the IBM personal computer. 
Two of these are God Speed, by 
Kingdom Age Software, and 
Boakmaster Bible, by Book- 
master Corp. 

Gad Speed can find any 
word or phrase in the 66 books 
of the Bible in less than 3 sec- 
onds. Compare that with as long 
as 30 minutes for some pro- 
grams. It’s distributed on seven 
5%-inch floppy disks and re- 
quires a hard disk, although a 
$27 New-Testament-only ver- 
sion can be run from a floppy- 
disk-based system. The installa- 
tion procedure copies the data to 
a hard disk and compresses the 
4.3 million bytes of text in the 
King James Bible to one rela- 
tively compact 2.4MB file. 

The key to God Speed's 


Bookmaster 
Bible haza 
wide variety of 
search modes 
that enable the 
user to zero in 
on specific 
quotations. 
Colorful hel; 
cards can be 
popped up at 
any rime. 





verse boundaries. For example, 
type the phrase *‘eye for an 
eye,’* and God Speed finds two 
occurrences. The first is Mat- 
thew chapter 5, verse 38. and is 
indeed the familiar quotation: 
**An eye for an eye, and a tooth 
for a tooth."* The second occur- 
rence is in | Corinthians 15:52; 
it’s not the quotation we had in 
mind, but it does happen to con- 
tain the three words **eye,"* 
“for,”’ and ‘‘an"’ ina different 
order than we had specified. 

The Map command pro- 
duces a distribution and occur- 
rence table for any word or 
phrase. The word "‘love,’* for 
example, occurs 310 times in 
280 verses. It appears 23 times 
in Psalms, 23 times in Solomon, 
and 23 times in | John. 

God Speed has the simplest 
user interface of any program 
I've tested. A menu bar across 
the top of the sereen presents 
four choices: Help, Find, Map, 
and Exit. Press F for Find and 
then type the word or phrase. 
The verses appear almost in- 
stantly with the search words 
highlighted in blue, and the 
words of Jesus displayed in red 








if that option was selected when 
God Speed was loaded. Even 
Methuselah wouldn't have dif- 
ficulty running this program. 

Bookmaster Bible is distrib- 
uted on six disks. Because it 
uses a separate file for the index 
as well as for each book of the 
Bible, it may be run from a flop- 
py-disk-based computer, al- 
though performance is signifi- 
cantly degraded. Even when run 
from a hard disk, it takes 30 sec- 
onds for Boakmaster to read the 
162,000-byte index file into 
memory before the program can 
begin. 

Bookmaster is the flip side of 
the coin: it trades speed for pre- 
cision. Enter the phrase ‘'eye 
for an cye,*" and the software 
locates just the one occurrence, 
in Matthew 5:38; but it takes 5 
minutes to slog its way through 
36,000 lines of text on an IBM 
PS/2 Model 30. Searching for a 
single word is considerably fast- 
er and more entertaining. Type 
*teye,"’ forexample, and a table 
is displayed on the right side of 
the screen showing that ‘eye’ 
appears 116 times, ‘‘eye- 
brows" once, ‘eyelids'’ 6 
times, and so forth. 

A full range of search op- 
tions may be used, including 
multiple search terms, case-sen- 
sitive terms, words, phrases, 
and words within proximity of 
other words. The seholarly user 
is able to insert and retain foot- 
notes and annotations within the 
text; searches may then be con- 
ducted on the Bible, the foot- 











} lems. 


notes, or the merged text. 

With all these features, 
you'd think Bookmaster would 
have a thick manual filled with 
examples. It doesn't. The 25- 
page pamphlet does little more 
than explain the uses of the 
function, alternate, and control 
keys. With software as sophisti- 
cated as Bookmaster, that’s a 
near-fatal flaw. Even Solomon 
would be puzzled. 

Ofcourse, search software is 
only as good as its data, and nei- 
ther God Speed not Bookmaster 
includes the Apocrypha in ils 
text. The Apocrypha are an ad- 
ditional 14 or 15 books that 
were included in the original 
King James Bible as an appen- 
dix. Although few of today’s 
printed Bibles contain the miss- 
ing books, they are historically 
important and should be includ- 
ed in any product aimed at 
scholars and theologians. 

List Price: God Speed, $100. 
Requires: 256K RAM. hard disk 
drive with 2.5MB free, DOS 2.1 or 
later. Nol copy prolecied. Kingdom 
Age Software. 3368 Governor Dr., 
Suue F-197, San Diego, CA 92122; 
(619) 586-1082. 
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List Price: Bookmaster Bible. 
$295. Requires: 640K RAM. hard 
disk drive with 2MB free recom- 
mended, DOS 2.1 or later. Nol copy 
protecied. Bookmaster Corp., P.O. 
Box 2396, Telluride, CO 81435; 
(619) 247-5183. 
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Project: Space Station requires careful, prudent planning but alse offers acnon 


screens like this launch simulation, 





Putting NASA Back 
On Track for Only 
$29.95 


BY JONATHAN MATZKIN 


Things are pretty bad for NASA 
lately. The agency suffers one 
launch disaster after another, 
while the Soviets buzz merrily 
along with their space station 
program. Some pundits even 
say that Uncle Sam has lost his 
lead in the space race. 

Project: Space Station, from 
Avantage, is intended for arm- 
chair administrators who think 
they could manage America’s 
space program back to its 
world-leading role. The game 
simulates the decisions and ac- 
tions involved in creating and 
maintaining a manned U.S. 
space station. You are chal- 
lenged to fund, staff. and man- 
age a program that will put 
Americans in orbit on an ongo- 
ing basis. 

The heart of Project: Space 
Station is planning. Missions 
can't be conducted without an 
approved plan, and even accept- 
able plans can go astray. 

You must not only conserve 
the funds that you siart out with 
but also generate income for 
your space program by conduct- 





ing profitable R&D projects in | 


space. Among other things, that 
means hiring the appropriate 
personnel, assigning them to 
space shuttle flights, and ac- 
quiring the necessary equip- 
ment to conduct your research. 
The documentation warns 
that a single Project: Space Sta- 
tion game can take days or 
weeks. There are seemingly 





endless details and problems | 
that you must cope with on your — 


way to a place in the history of 
space travel. 

Which is not to say that Pro- 
Ject: Space Station lacks action. 
You design your space station 
on-screen by combining various 
living, working, and support 
modules. The graphics for 
space shuitle launch and landing 
are exciting to watch, though 
your participation is limited to 
simple actions to keep the ship 
on course. 

Project: Space Statiou’s 
most engrossing screen is a rep- 
resentation of the space station 
in orbit. You can maneuver 
around in small space pods and 
do work outside the station. 
This screen looks a bit like tradi- 
tional arcade games like De- 
Sender or Zaxxon. 

Unfortunately, the docu- 
mentation for Project: Space 
Station is sparse and occasional- 
ly misleading. In working 
through the extensive tutorials, 
1 sometimes had to ignore the 
manual to figure out what to do 
next. 

If you prefer an intense, ce- 


i 





Hours 


rebral game of chess to a quick 
run at Lode Runner, . Project; 
Space Station could be just the 
obsession for you. 

List Price: Project: Space Station, 
$29.95. Requires: 256K RAM, 
one disk drive. CGA or Hercules 
graphics adapter, DOS 2.0 or later. 
Nol copy protected. Avanlage, 
29813 Stevens Creek Blvd.. 
Cupertino, CA 95014; (408) 446- 
5757. 
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A Daily Dose of Wit 
At a Bargain Price 


BY JARED TAYLOR 


Do you like those little calen- 
dars that start your day with a 
quotation or a new vocabulary 
word? Do you enjoy testing 
your wits with trivia questions? 
If you do, Daily Features, by 
Channelmark Corp., could be 
the program you'd like to see 
first when you turn your com- 
puter on in the morning. 

You can install Daily Fea- 
tures as a TSR, but the obvious 
way to run it is as a standalone 
from your AUTOEXEC.BAT 
file. Every day of the year, it 
presents you with a quotation, a 
new vocabulary word, and a 
trivia question. To make things 
more fun, the program is a 
knowledge test. The question 


Today's quo- 
tation, brought 
to you by Dai- 
ly Features. 
The program 
comes with 
365 daity in- 
splrations. 
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appears without an answer, the 
quote without its author, and the 
word without a definition. If 
you're stumped, a single key- 
stroke gives you the answer. 
The vocabulary and the trivia 
questions are only medium 
hard, but you'd have to be a 
whiz to guess the authors of 
most of the quotes. 

The program comes with a 
year’s worth of features, but 
you can start using the program 
any day of the year. You can 
page backward through the cal- 
endar to see features from past 
days, but the program won't let 
you page forward. After 365 
days the features repeat them- 
selves. 

Channelmark can supply 
you with new features for a new 
year, or if you like, you can 
make your own. The program 
comes with a utility that con- 
verts ASCII data into databases 
that work just like the ones Dai- 
ly Features comes with. This 
means you can make your own 
lists of questions, vocabulary 
words, daily reminders, or rid- 
dles for your own use or to en- 
tertain others. 

At $14.95, Daily Features 
sets some kind of record for in- 
expensive software. 

List Price: Daily Features, 
$14.95. Requires: 256K RAM, 
one disk drive, DOS 2.0 or later. 
Nol copy prolecied. Channelmark 
Corp., 2929 Campus Dr., San 
Mateo, CA 94403, (800) 851-2917, 
(800) 223-1479 (in Calif.). 
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The Leading Role ina 
Spy Thriller: Border 
Zone Presents Three 
Possible Missions 


BY GUS VENDITTO 


Interactive fiction has taken 
more than its share of knocks. 
Legions of the curious have 
tried a game or two, only to 
emerge from their adventures 
cursing and frustrated. The 
games didn’t understand the 
language of the uninitiated, and 
so the uninitiated stayed that 
way. 
Maybe this failure to com- 
municate owes more to the sub- 
ject of those games than the log- 
ic needed to understand them. 
That logic is not beyond 
most people. These games pre- 
sent threatening situations and 
invite you to save yourself by 
barking out commands to the 
game. Deducing each game's 
quirky reasoning is simply a 
matter of patience: try anything, 
but learn from your mistakes. 
Until now, interactive fic- 
tion has grown under the blan- 
ket of fantasy and science fic- 
tion. Star Trek and other space 
jaunts have lent their mystiques 
to "‘destroy-the-alien’’ adven- 
tures; The Lurking Horror 








treads through H. P. Love- 
craft’s dark territory; and Zork 
dwells in damp dungeons haunt- 
ed by wizards and elves. 

Everyone enjoys a good sto- 
ry, but many of us are unwilling 
to venture into a land of dun- 
geons and dragons, no matter 
how many thrills await. 

Border Zone, from Infocom, 
has hit upon exactly the right 
scenario for an interactive nov- 
el: an Eastern European espio- 
nage nest. You deliver secret 
documents in clandestine meet- 
ings and then get out of the 
country, while the police hover 
nearby. The rules are familiar 
only to those who grew up with 
James Bond and **Mission Im- 
possible’’: for example, trust no 
one, never say more than you 
have to, and be ready to make a 
quick exit. 

It was written by Marc Blank 
(which has got to be a nom de 
keyboard), the author of Zork. 
If you're going to read a spy 
hovel, it might as well be one of 
John Le Carre’s, and if you're 
going to try interactive fiction, 
you might as well start with 
Marc Blank’s latest. 

Several hours after | boarded 
the train in Border Zone's Frob- 
nia, | solved my first challenge: 
sneaking a document past ma- 
chine-gun-toting police and 
Passing it on toa Russian double 
agent. ProKey helped cut down 
on repetitive typing ("Walk 
North"’ "*Walk South"’). } used 
about 80 percent of the hints that 


the screen. 








“‘Quzna Gotcha’’ and Other Required 


Phrases 


Border Zone does not require proficiency in Frobnian (the lan- 
guage of the fictitious Eastem bloc state where Border Zone 
takes place), but ‘*I Am Frobnia: Fortunate Tourists Guide and 
Phrasebook"’ is one of the game's delights. Among other tips, it 
reports that there is no translation for ‘Please’ or ‘* You're wel- 
come.*’ Practice dialogue sessions usually conclude with Ouzna 


gotcha (‘*You're under arrest’), 


Hello Pimsna 
My nameis . . . 
lamfrom ... Imzkem... 


Rizayorp .. . 


Where are you from? Kap kladni? 


What is your... Snimpli... 


blood type? corpzim? 
age? heriznip? | 
potato ration? viski huritz? 


Copyright 1987 Infocom Inc.; reprinted with permission. 


the game reluctantly divulges, 
started to rely on the deep pool 
of sneaky habits 1 had acquired 
as a youth but thought were now 
in remission, and became com- 
pletely absorbed. Two more 
chapters were waiting. 

The hints are another reason 
why Border Zone may appeal to 
many who have shunned inter- 
active fiction. Youdon'thave to 
pay extra for clues to the game's 
logic, just type Hints from the 
command line, and then repeat 
your request even after the game 
takes a parental attitude and 
tries to warn you off. On-line 
hints are long overdue in inter- 
active fiction, and this ought to 
be the beginning of a trend. 

With the first of three legs 
complete, it’s a good time to 
take in the game's printed mat- 
ter: the lavishly illustrated pam- 
phiet **l Am Frobnia: Fortunate 
Tourists Guide and Phrase- 
book*’ (see sidebar ***Ouzna 
Gotcha’ and Other Required 
Phrases’’); a map of the terrain 
near the border; an ornate busi- 
ness card from a local merchant; 
and a matchbook, compliments 
of Frobnia’s railway (if we can 
deduce anything about the rail- 
way service from the quality of 
the matches, expect your train 
to be delayed). 

The rich detail in these sou- 
venirs adds to the interactive 
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feeling. Only the map proves 
useful (in chapter 2), but the 
phrasebook enriches the atmo- 
sphere. It gives Border Zone a 
sense of mission, unlike other 
games where you sometimes | 
wonder if anybody, other than | 
the head programmer, ever real- 
ly knew what was going on. 

Chapter 2 creates a good 
chase that rises to edge-of-your- 
Seat urgency at the climax. 
You'll need total concentration 
to elude the beams of the three 
searchlights that constitute one 
of the final hurdles at the Frob- 
nian border. 

You play different roles in 
each chapter, and since your 
goals in the first two are 
straightforward, you'll hardly 
care. But chapter 3 is full of plot 
twists and double agents. | felt a 
little cheated that the work I had 
done in the first two chapters 
wouldn't help here. 

But, hey, the life of a spy is 
thankless. Your only satisfac- 
tion comes when a mission is 
accomplished. And when your 
logic is understood. 

List Price: Border Zone , $39.95. 
Requires: 192K RAM, one disk 
drive, DOS 2.0 or jater. Not copy 
protected. Infocom Inc., 125 
Cambridge Park Dr. ,Cambridge, 
MA 02140; (800) 262-6868. 
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Compose Yourself! 


Now create superb sounding 
music on your IBM® PC. 
Ad Lib™ makes it easy. 


Just when you thought you'd 
heard it ell, along comes 
Ad Lib. 

And with it comes rich, 
room-filling music like 
you've never heerd from a 
PC before. With rumbling 
bess, crystal clear highs, up- 
front mid-renge. All of it composed 
and performed on the first complete PC \ 
music system for people like you — ng 
on desire, a little short on experience. 

The heart of the system is the 
Ad Lib Music Synthesizer Card" 
An electronic sound synthe- 
sizer based on the same digital 
technology found in professional 
keyboards and the finest music computers. 

Just plug it into your PC end get clean, 
powerful music through high fidelity head- 
phones, bookshelf speakers, even your 
home stereo. It'll hendle up to eleven #iffer- 
ent instrument sounds playing at ono®, so 
its perfect for anything from a solo to 8 
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symphony. 

There's also Ad Lib Visual Compeser;“ 
about the most instinctive compositio? 
software ever devised. Simply draw 
lines to indicete notes, using the on- 
screen piano keyboard as e guide. 
Chenge instruments, tempo and 
volume with a couple of keystrokes. 
Cut, copy and paste portions of your 
music in e snap. 

Included with the program is Composition 
Projects #1, a step-by-step guide to 
creating ell kinds of music, including Clessi- 
cal, jazz, bossa nova, ragtime, and more. 
Just the thing for an ever-expanding 
repertoire. 

Visual Composer is warth $89.95 if fs 
purchased separately, but its yours | 
free when you buy the system. - 


Then play back all of yourcrea- | 2. 7 j 
tions, es well as several pra- , 
programmed selections, on “ 
the Juke Box™ playback soft- . 
ware, also included with your system. : 

Look for the Ad Lib Personal Computer 
Music System™ at selected computer and 
music stores, or order direct from Ad Lib 


with your check, Vise or MasterCard. 


The Ad Lib Personal Computer Music 
System. At last, you have what it takes to 
meke greet-sounding music. 


The Ad Lib Personal Computes Music 
Includes the Ad Lib Music Synthe- 
sizer Card, Juke Box playbeck softwere, free 
Visuel Composer software with 50 pre-set 
instrument sounds and Composition 
Rrojects'# 1 2 cers ccutegdine cess $245.00 


Enhance your system further with this 
additional Ad Lib software: 


Music Championship™#1 — Basic Con- 
cepts. Leam to identify basic musicel con- 
cepts, including tempo, mode, rhythm and 
key. Perfect for all ages. The first in a series 
of music training programs combining syn- 
=. thesized 
music with 
exciting 
computer 
geme com- 
petition .... 
$39.95 


Instrument 

Maker 

| software. 

a Lets you 

create and 

save new 

instrument 

sounds for use with Visual Composer. Alter 
23 sound characteristics like attack, sustain 

and decay. Modeled after professional 
music synthesizer software . <.., $49.95 


Look for more Ad Lib music software 
titles coming scon. 


Requires IBM PC, XT, AT or compatible, — 
RAM, CGA, EGA, or MGA. | 


For the name of your near 
estdealerandafree 
demonstration recording, 
or te place an order, call ' 
us toll free today from 
either the US or Canada. 


Ad Lib Inc. 
2 a Street 


iain, TMA ZI 








AdLib- 
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Be Careful Out There: Police Quest 
Plays It by the Book 


BY NEILJ. RUBENKING 


Did you think that computer ad- 
venture games were strictly for 
fantasy and science-fiction 
buffs? Does bashing monsters 
and stealing treasures leave you 
cold? Perhaps you'd rather read 
Mickey Spillane than Isaac Asi- 
mov? Then look at this—Sierra 
Online has created a computer 
adventure game for you. 

Police Quest takes place not 
in fantasyland or outer space. 
but in the small town of Lytton, 
California. Your character is an 
ordinary policeman, and the 
monsters he faces range from 
petty criminals to major drug 
dealers. You first must learn to 
follow proper procedure: what 
to pick up from your locker, 
where to go for morning brief- 
ings, and the correct way to en- 
ter your patrol car. 

If you can manage to keep 
your cool and follow proper 
procedure—for instance, when 
writing a traffic ticket for a rav- 
ishing brunette (the game aims 


AFTER HOURS 
INDEX 


Border Zone 

Interactive espionage be- 
hind the Iron Curtain 
Project: Space Station 
Puts you in command of the 
space program 

Daily Features 

Starting the day with a smile 
God Speed and 
Bookmaster Bible 
Searching through the Bible 


to simulate all aspects of police 
behavior, from locker-room hu- 
mor to male-chauvinist preju- 
dices), you'll advance to more- 
difficult situations. Eventually 
you'll go undercover to break 
the drug ring that’s poisoning 
Lytton’s youth, by confronting 
the much-dreaded **Death An- 
gel”’ himself. 

The game comes with a 
street map of Lytton and a Po- 
liceman’s Indoctrination Guide 
(P.1.G.). This guide is the Po- 
fice Quest player's bible: all the 
police procedures you need are 
laid out in the P.1.G., and you 
must follow them exactly to 
succeed. Caught a car thief? 
Quick. check the Felony Fralfie 
Stop Procedures and follow the 
six steps (which include calling 
for backup and ordering the sus- 


pect to “‘lie facedown on the | 


ground’’). If you omit steps or 
make a mistake (like being late 
for morning briefing), you have 
to start over. 

Unlike other adventure 
games, Police Quest has a plot 
that proceeds with the passing 
of time. Often you simply cruise 
in your patrol car waiting for 
something to happen. You gain 
points by following proper pro- 
cedures in handling the situa- 


| tions that come up. If you make 
a major blunder, like letting a | 


prisoner grab your gun, you'll 
die and will have to start a new 
game to get another chance. 
However, you can fail in minor 
ways and merely lose points. As 
aresult. it’s possible to play and 
replay Police Quest—trying to 
get all the possible points. Only 
by following your guidebook to 
the letter will you be able to get 





You use a combinanon of jovstick or cursor movements and typed commands to 


patrol your beatin Police Quest 


the maximum score. 

Police Quest ships on three 
3%-inch floppies and two 3%- 
inch floppies. a nice touch for 
all those officers who will be pa- 
trolling their beats with PS/2s, 
And, in a move we hope to see 
repeated by other companies, 
Sierra Online is shipping Police 
Quest and two other new games 
without copy protection. A Si- 
erra spokesman said that addi- 
tional Sierra products will ship 
without copy protection if this 
experiment goes well. 

Adventure games are be- 
coming more and more like in- 
leractive movies. Now that 
some game companies are 
breaking out of the science-fic- 
tion/fantasy mold, we can ex- 
pecteven greater variety in their 





scope of subject matter. 

Police Quest is great fun for 
people who'd enjoy the fantasy 
of being cop for a day. Stay 
away if you’re offended by off- 
color humor. But if you're dis- 
appointed by the CGA-level 
graphics in most PC games, 
check out this game on an EGA 
or VGA to see state-of-the-art 
PC animation. 

List Price: Police Quest, $49.95. 
Requires: 256K RAM, one disk 
drive, graphics adapter (EGA, 
CGA, Hercules, VGA. MCGA; 
EGA or beller recommended), 
DOS 2.0 or later. Not copy 
protected. Sierra Online, P.O. Box 
485, Coarsegold. CA 93614, (209) 
683-4468. 


CIRCLE 670 ON READER SERVICE CARD 


Dragnet Comes to the Small Screen 


The city: Lytton, California. It’s a peaceful town, a fictitious 
place, created by Sierra Online for Police Quest. It’s much like 
any other small California town. In fact, it’s very much like the 
town where Jim Walls patrolled for 15 years. 

He’s retired now, but recently Walls sat down with two pro- 
grammers and mapped out a story line for Police Quest. He filled 
in the dialogue and spelled out the proper procedures and regula- 
tions followed by police officers everywhere. The idea was to re- 
create the environment of a small-town police force. 

Walls agreed to pose for a photograph for the game’s cover, 
but he wouldn't reveal the town where he wore his badge. 

Protecting the innocent, of course. —Gus Venditto 
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Work like this 


doesnt just happen. 


LKXS RADIOGRAPHY OPERATING GROUP 


Review of 


During 1987, the LKXS radiography 
companies pressed forward vigorously with a 
series of product introductions and marketing 
programs designed to transform LKXS into a 
“new business” girded for continued growth in 
both the increasingly competitive U.S. biotech- 
nology ficld and the emerging biotechnology 
market worldwide, 


Profits Up in Growth Year 


Throughout 1987, employecs worked 
diligently to improve current product quality, 
control operating costs, and provide outstanding 
customer service, As a result, LKXS recorded its 
best profit year ever despite substantial 
ee ue to develop and introduce the Model 
NR 


Sales/Coats/lacome 





To foster continued growth in overseas markets, 
we opened subsidiaries in Japan and Hong Kong. 


Review of Operations 


Operations 


These commitments have already paid off 
with international sales accounting for 7% of 
total revenues. Next year, we expect a slrong 
showing as theso subsidiaries continue to 
establish themselves. 


1987 Revenues by Area 


(Dollars in millions) 


REGION AMOUNT — PERCUNT 
$433 
$ 2885 
$ 1094 
$ 1088 
$713 
$ 633 


38% 
29% 
H% 


Northwest 
Midwest 
New York 
New England 
Southwest 
Int'l 7% 


TOTAL $9846 100% 





To make sure we stay closely in touch with 
our customers, in 1987 the LKXS companies 
expanded their customer service areas by 20%, 
spending $25 million to train their account man- 
agement personnel, 


Mode! NR? is a Success 


The introduction of the Model NR? is a 
good example of our success in pressing 
technology forward and communicating the 
benefits of this new technology to hospitals and 
research institutes around the world, 

LKXS representatives introduced the Model 
NR2 at major conferences an the ficld, both in 
the United States and overseas, to an 
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Okay, you have 


with numbers. 
this job that has Finally a com- 
you hip-deep in munications tool 
one particular PC 


for stock quotes, 
: travel reserva- 
tions, research, and bulletin boards. 
Isn’t it time that the rest of the world 
But that’s not you—not the whole found out what a multi-dimensional, 
you, is it? Of course not. multi-talented, Renaissance person you 
That's why there’s Microsofts Works, __ really are? 
the software for the rest of you. Four Get into Microsoft Works, the soft- 
stunningly simple, amazingly versatile, ware for the rest of you. 


application. Maybe , 
its number crunching. Maybe it's word- 
processing or data chasing. 





democratically priced programs in one. 
At your fingertips. A ¢ eo 
microsecond away. eal 
Microsoft Works, a 
the one disk soft- tee" 
ware program that "eeu 
gracefully integrates:  saaanaieee== 
Word processing, oa 
for fast memos, de- —-@._. 
tailed reports, breath- eee 
taking presentations. ee cn Gea | 
A super-flexible data- “gzge Bi Ses 
base with reporting. aed 
A powerful spread- my 
sheet to compute, all 
analyze, interpret, and = 
then graph anything to do 


Microsoft.Works. For everyone. 


For the name of the nearest Microsoft dealer, call (800) 541-1261, Dept. C31. 


Microsoft 1s a remstered trademark of Microsoft Corporation. IBM 1s a registered trademark of International Business Machines Corporation. 


